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This is а publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some survevs, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survev. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
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Major fieldwork for this soil survey was completed in the period 1965-76. Soil 
hames and descriptions were approved in March 1977. Unless otherwise indi- 
cated, statements in the publication refer to conditions in the survev area in 
1977. This survey was made cooperativelv by the Soil Conservation Service 
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sistance furnished to the Mitchell County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
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result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 
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Foreword 


This soil survev contains much information useful in anv land-planning pro- 
ағат in Mitchell County, Kansas. Of prime importance are the predictions of 
soil behavior for selected land uses. Also highlighted are limitations or hazards 
to land uses that are inherent in the soil, improvements needed to overcome 
these limitations, and the impact that selected land uses will have on the envi- 
ronment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and home 
buyers can use it to plan land use, select sites for construction, develop soil 
resources, or identify any special practices that may be needed to insure 
proper performance. Conservationists, teachers, students, and specialists in 
recreation, wildlife management, waste disposal, and pollution control can use 
the soil survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 


ЖО A 


Robert K. Griffin 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEV OF MITCHELL COUNIV, КАМ$А$ 


Ву Vernon L. Hamilton, Soil Conservation Service 


Fieldwork by Vernon L. Hamilton and Edward L. Fleming, Soil Conservation Service 


United States Department of Agriculture, Soll Conservation Service 
in cooperation with Kansas Agricultural Experiment Station 


MITCHELL COUNTY is іп north-central Kansas. It has 
a total area of 716 square miles, or 458,240 acres. In 
1977, the county had а population of 8,046 and Beloit, 
the countv seat, had one of 4,127. The countv was 
organized in 1870. 

Mitchell Countv is in the Rolling Plains and Breaks 
land resource area. The soils generaliv are deep and 
gentiv sloping to strongly sloping and have а clavev 
subsoil. Elevation ranges from 1,320 to 1,850 feet above 
sea level. 

Most of the countv is drained bv the Solomon River 
and Salt Creek. These streams flow in a southeasteriv 
direction. Although the countv has no native forests or 
large areas of woodland, open stands of hardwoods 
border streams. Oak, black walnut, hackberrv, and cot- 
tonwood are the most common trees along the streams. 

The main enterprises in the countv are farming and 
ranching. Wheat and sorghum are the main crops. Soil is 
the most important natural resource. Livestock and crops 
are marketable products that are affected by the soil. 
Other mineral resources are located in sand and gravel 
deposits and stone quarries. 


Climate 


Bv L. Dean Bark, climatologist, Kansas Agricultural Experiment Sta- 
tion, Manhattan, Kansas. 


The climate of Mitchell County is typical continental, 
as сап be expected іп the interior of a large land mass 
in the middle latitudes. It is characterized by large daily 
and annual variations in temperature. Winter is cold be- 
cause of the frequent outbreaks of polar air, but it lasts 
only from December through February. Warm summer 
temperatures prevail for about 6 months every year. 
Spring and fall generally are short. The warm tempera- 
ture provides a long growing season for crops. 

Mitchell County is generally along the western edge of 
the flow of moisture-laden air from the Gulf of Mexico. 


As a result of shifts in this current, the amount of precipi- 
tation ranges widely. It is heaviest in the period Мау 
through September. A large part occurs as late evening 
or nighttime thunderstorms. In dry years precipitation is 
marginal for crops, and even in wet years stress in crops 
often results from prolonged periods without rain. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Beloit for the period 
1941 to 1970. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 pro- 
vides data on length of the growing season. 

The mean monthly temperature ranges from 25 to 80 
degrees F. In winter the average temperature is 29.3 
degrees, and the average дайу minimum temperature is 
17.2 degrees. The lowest temperature on record, which 
occurred at Beloit on January 8, 1913, is minus 27 de- 
grees. In summer the average temperature is 77.5 de- 
grees, and the average daily maximum temperature is 
91.2 degrees. The highest recorded temperature, which 
occurred on July 14, 1913, is 113 degrees. 

Annual precipitation ranges from about 18 to 32 
inches. К averages about 27 inches. Of the annual total, 
20.65 inches, or 77 percent, usually falls in the period 
April through September, which includes the growing 
season for most crops. Іп 2 years out of 10, the rainfall 
in April through September is less than 15.04 inches. 
The heaviest recorded 1-day rainfall, which occurred at 
Beloit on July 4, 1895, is 6.34 inches. 

Average seasonal snowfall is 23.0 inches. On the 
average, 26 days have at least 1 inch of snow on the 
ground, but the number of such days varies greatly from 
year to year. 

The percentage of possible sunshine is 75 in summer 
and 60 in winter. The prevailing wind is from the south. 
Average windspeed is highest, 13 miles per hour, in 
April. 

Tornadoes and severe thunderstorms occur occasion- 
ally in Mitchell County. These storms are usually local in 
extent and of short duration. As a result, the risk of 
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damage is small. Hail falls during the warmer part of the 
year, but it is infrequent and of local extent. Crop 
damage by hail is less extensive in this part of the state 
than it is further west. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
Soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifving and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections "General soil map for broad 
land-use planning" and “бой maps for detailed plan- 
ning." 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 


SOIL SURVEY 


But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of rangeland and woodland, 
engineers, planners, developers and builders, home 
buyers, and those seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, the soil associations in this survey area. 
Each association has a distinct pattern of soils and of 
relief and drainage. Each is a unique natural landscape. 
Typically, an association consists of one or more major 
soils and some minor soils. It is named for the major 
soils. The soils making up one association can occur in 
another but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides а 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one assocíation differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


1. Harney-Corinth association 


Deep and moderately deep, nearly level to strongly зјор- 
ing, well drained loamy soils on uplands 


This association is on narrow divides, ridgetops, and 
side slopes in the uplands. It makes up about 20 percent 
of the county. It is about 60 percent Harney soils, 15 
percent Corinth soils, and 25 percent minor soils (fig. 1). 


The deep Harney soils formed in loess on narrow 
ridgetops and side slopes. Typically, the surface layer is 
dark grayish brown silt loam about 8 inches thick. The 
subsurface layer is dark grayish brown, firm silt loam 
about 4 inches thick. The subsoil is about 24 inches 
thick. It is grayish brown. The upper part is firm silty clay 
loam, the middle part is very firm silty clay, and the lower 
part is firm silty clay loam. The substratum to a depth of 
about 60 inches is pale brown, calcareous silt loam. 

The moderately deep Corinth soils formed in material 
weathered from calcareous clayey shale on side slopes. 


MITCHELL COUNTY, KANSAS 


Figure 1.—Tvpical pattern of soils and underiving material in the Harnev-Corinth association. 


Typically, the surface soil is gravish brown and light olive 
brown silty clay loam about 9 inches thick. The subsoil is 
light yellowish brown, firm silty clay loam about 13 inches 
thick. The substratum is light yellowish brown silty clay 
loam. Soft, platy, calcareous shale is at a depth of about 
32 inches. 

The minor soils in this association are the loamy Armo 
soils on foot slopes; the moderately deep clayey Bogue 
soils on side slopes; the deep Mento soils, which have 
sodium salts and carbonates in the upper part of the 
subsoil and are on side slopes; and the frequently 
flooded Roxbury soils along drainageways. 

This association is used mainly for cultivated crops, 
büt some small areas are range. Grain sorghum, wheat, 
and alfalfa are the main crops. Water erosion is a hazard 
in the gently sloping to strongly sloping areas. Control- 
ling erosion and maintaining tilth and fertility are con- 
cerns in managing these soils. 

This association has good potential for cultivated 
crops, pasture, and range. It has fair potential for open- 
land wildlife habitat and poor potential for building site 
development and sanitary facilities. 


2. Roxbury-Hord-New Cambria association 


Deep, nearly level, well drained and moderately well 
drained loamy and clayey soils on terraces and flood 
plains 


This association is on stream terraces and flood plains 
along the Solomon River and other streams іп the 
county. It makes up about 12 percent of the county. it is 
about 35 percent Roxbury soils, 25 percent Hord soils, 
10 percent New Cambria soils, and 30 percent minor 
soils. 


The well drained Roxbury soils formed in calcareous 
silty alluvium on stream terraces that are rarely flooded 
and on flood plains that are frequently flooded. Typically, 
the surface layer is dark grayish brown, calcareous silt 
loam about 22 inches thick. The subsoil is friable, calcar- 
eous silt loam about 20 inches thick. The upper part is 
dark grayish brown, and the lower part is grayish brown. 
The substratum to a depth of about 60 inches is light 
gray, calcareous silt loam. 


The well drained Нога soils formed in siltv alluvium оп 
stream terraces that are rarelv flooded. Typically, the 
surface laver is dark gravish brown silt loam about 6 
inches thick. The subsurface layer is dark gray, friable 
silt loam about 12 inches thick. The subsoil is grayish 
brown, friable silt loam about 24 inches thick. The sub- 
stratum to a depth of about 60 inches is light brownish 
gray, calcareous silt loam. 

The moderately well drained New Cambria soils 
formed in calcareous clayey alluvium on nearly level or 
slightly concave stream terraces that are rarely flooded. 
Typically, the surface soil is dark grayish brown and dark 
gray silty clay about 12 inches thick. The subsoil is very 
firm silty clay about 22 inches thick. The upper part is 
dark gray, and the lower part is grayish brown. The 
substratum to a depth of about 60 inches is gray, calcar- 
eous silty clay loam. 

The minor soils in this association are the loamy Armo 
soils on foot slopes; the moderately well drained Detroit 
soils on broad stream terraces; the deep, calcareous 
McCook soils on flood plains and terraces; and the well 
drained, noncalcareous Tully soils on foot slopes. 
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This association is used mainly for cultivated crops, 
but some areas are range or pasture. Sorghum, wheat, 
and alfalfa are the main dryland crops. Corn, sorghum, 
soybeans, and alfalfa are the main irrigated crops. A 
shortage of moisture limits crop production during some 
years. Some areas have poor quality ground water for 
irrigation. Many are irrigated with water from the Solo- 
mon River. Controlling runoff and maintaining tilth and 
fertility are the main concerns in managing these soils. 

This association has good potential for cultivated 
crops, pasture or range, and openland wildlife habitat. It 
has poor to fair potential for building site development 
and sanitary facilities. . 


3. Harnev-Crete association 


Deep, nearly level to moderately sloping, well drained 
and moderately well drained loamy soils on uplands 


This association is on broad ridgetops and long, 
smooth side slopes. It makes up about 25 percent of the 
county. It is about 80 percent Harney soils, 10 percent 
Crete soils, and 10 percent minor soils (fig. 2). 


Figure 2.—Typical pattern of soils and underlying materia! in the Harney-Crete association. 
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The well drained Harnev soils formed in loess on wide 
ridgetops and long, smooth side slopes. Tvpicallv, the 
surface laver is dark gravish brown silt loam about 8 
inches thick. The subsurface layer is dark gravish brown, 
firm silt loam about 4 inches thick. The subsoil is about 
24 inches thick. It is grayish brown. The upper part is 
firm silty clay loam, the middle part is very firm silty clay, 
and the lower part is firm silty clay loam. The substratum 
to a depth of about 60 inches is pale brown, calcareous 
silt loam. 


The moderately well drained Crete soils formed in 
loess on wide ridgetops. Typically, the surface layer is 
dark gray silt loam about 10 inches thick. The subsurface 
layer is very dark gray, firm silty clay loam about 5 
inches thick. The subsoil is about 25 inches thick. The 
upper part is brown, very firm silty clay, and the lower 
part is pale brown, firm silty clay loam. The substratum 
to a depth of about 60 inches is pale yellow, calcareous 
silt loam that has a few soft accumulations of carbonate. 


The minor soils in this association are the deep, well 
drained Mento soils on side slopes and the shallow, 
somewhat excessively drained Nibson soils on ridgetops 
and irregular, steep side slopes. The Mento soils have 


sodium salts and carbonates in the upper part of the 
subsoil. 

This association is used mainly for cultivated crops, 
but some areas are range or pasture. Sorghum, wheat, 
and alfalfa are the main crops. Available water capacity 
is high. Water erosion is a hazard in the gently sloping 
and moderately sloping areas. Controlling erosion and 
maintaining tilth are concerns in managing these soils. 
Ground water for irrigation is generally not available. 

This association has good potential for cultivated 
crops, pasture, and range. It has fair potential for open- 
land wildlife habitat and poor potential for building site 
development and sanitary facilities. 


4. Harnev-Nibson-Roxburv association 


Deep and shallow, nearly level to steep, well drained and 
somewhat excessively drained loamy soils on uplands 
and flood plains 


This association is on narrow ridgetops and side 
slopes that are dissected by drainageways and creeks. It 
makes up about 37 percent of the county. It is about 50 
percent Harney soils, 15 percent Nibson soils, 10 per- 
cent Roxbury soils, and 25 percent minor soils (fig. 3). 
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Figure 3.—Typical pattern of soils and underlying material in the Harney-Nibson-Roxbury association. 


The deep, well drained Нагпеу soils formed їп loess 
on патом ridgetops and side slopes. Typically, the sur- 
face laver is dark gravish brown silt loam about 8 inches 
thiek. The subsurface laver is dark gravish brown, firm 
silt loam about 4 inches thick. The subsoil is about 22 
inches thick. It is grayish brown. The upper part is firm 
silty clay loam, the middle part is very firm silty clay, and 
the lower part is firm silty clay loam. The substratum to a 
depth of about 60 inches is pale brown, calcareous silt 
юат. 

Тһе shallow, somewhat excessivelv drained Nibson 
soils formed in material weathered from interbedded 
chalkv shale and limestone оп side slopes. Typically, the 
surface layer is dark gray silt loam about 8 inches thick. 
The subsoil is light gray, friable silty clay loam about 6 
inches thick. The substratum is very pale brown silty clay 
loam. Interbedded chalky shale and limestone are at a 
depth of about 18 inches. 

The deep, well drained Roxbury soils formed in calcar- 
eous silty alluvium on the narrow flood plains along 
drainageways and creeks where incised channels are 
frequently flooded. Typically, the surface layer is dark 
grayish brown, calcareous silt loam about 22 inches 
thick. The subsoil is friable, calcareous silt loam about 
20 inches thick. The upper part is dark grayish brown, 
and the lower part is grayish brown. The substratum to a 
depth of about 60 inches is light gray, calcareous silt 
loam. 

The minor soils in this association are the well drained 
Mento soils on side slopes; the loamy Armo soils on foot 
slopes below the Nibson soils; the deep, well drained 
Tully soils on foot slopes; and the moderately deep, well 
drained Wakeen soils on side slopes. The Mento soils 
have sodium salts and carbonates in the upper part of 
the subsoil. 

This association is used for cultivated crops and 
range, the ridgetops and smooth side slopes for cultivat- 
ed crops and the steep side slopes for range. Sorghum 
and wheat are the main crops. Water erosion is a hazard 
in the more sloping areas. Controlling erosion and main- 
taining tilth and fertility are concerns in managing these 
soils. 

This association has good potential for range or pas- 
ture. It has fair potential for cultivated crops and open- 
land wildlife habitat and poor potential for building site 
development and sanitary facilities. 


5. Bogue-Brownell-Harney association 


Moderately deep and deep, gently sloping to steep, mod- 
erately well drained and well drained clayey and loamy 
soils on uplands 


This association is on narrow ridgetops and steep side 
slopes on uplands that are dissected by drainageways. It 
makes up about 4 percent of the county. It is about 30 
percent Bogue soils, 25 percent Brownell soils, 20 per- 
cent Harney soils, and 25 percent minor soils (fig. 4). 
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The moderately deep, moderately well drained Bogue 
soils formed in material weathered from acid clayey 
shale on strongly sloping side slopes. Typically, the sur- 
face layer is gray clay about 6 inches thick. The subsoil 
is gray, extremely firm clay about 14 inches thick. The 
substratum is gray clay. Acid clayey shale is at a depth 
of about 34 inches. 

The moderately deep, well drained Brownell soils 
formed in material weathered from chalky limestone on 
ridgetops and side slopes. Typically, the surface layer is 
very dark gray gravelly loam about 8 inches thick. The 
subsoil is grayish brown, friable very gravelly loam about 
6 inches thick. The substratum is very pale brown chan- 
nery loam. Very pale brown chalky limestone is at a 
depth of about 36 inches. 

The deep, well drained Harney soils formed in loess 
on narrow ridgetops and side slopes. Typically, the sur- 
face layer is dark grayish brown silt loam about 8 inches 
thick. The subsurface layer is dark grayish brown, firm 
silt loam about 4 inches thick. The subsoil is about 22 
inches thick. It is grayish brown. The upper part is firm 
silty clay loam, the middle part is very firm silty clay, and 
the lower part is firm silty clay loam. The substratum to a 
depth of about 60 inches is pale brown, calcareous silt 
loam. 

The minor soils in this association are the deep, well 
drained Armo soils on foot slopes; the moderately deep, 
calcareous Corinth soils on side slopes; the deep, well 
drained Mento soils on side slopes; the frequently 
flooded, moderately well drained New Cambria soils 
along drainageways; and the shallow, moderately well 
drained clayey Timken soils on side slopes. 

This association is used mainly for range or pasture, 
but small areas are used for hay or cultivated crops. 
Water erosion is a hazard in the more sloping areas. A 
low available water capacity restricts forage yields. Con- 
trolling erosion, conserving moisture, and keeping the 
н іп good condition are concerns іп managing these 
soils. 

This association has good potential for range and fair 
potential for openland wildlife habitat. It has poor poten- 
tial for cultivated crops, building site development, and 
sanitarv facilities. 


6. Lancaster-Tully-Armo association 


Moderately deep and deep, moderately sloping and 
strongly sloping, well drained loamy soils on foot slopes 
and uplands 


This association is on the narrow ridgetops, side 
slopes, and foot slopes below limestone hills. It makes 
up about 2 percent of the county. It is about 35 percent 
Lancaster soils, 30 percent Tully soils, 20 percent Armo 
soils, and 15 percent minor soils (fig. 5). 


The moderately deep Lancaster soils formed in materi- 
al weathered from sandstone on narrow ridgetops and 
side slopes. Typically, the surface layer is dark grayish 
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Figure 4.—Typical pattern of soils and underlying material in the Bogue-Brownell-Harnev association. 


brown loam about 8 inches thick. The subsoil is about 22 
inches thick. The upper part is brown, friable clav loam; 
the middle part is brown, firm clav loam; and the lower 
part is light brown, firm sandv clav loam. The substratum 
is reddish vellow sandv clav loam that contains manv 
sandstone fragments. Sandstone, ironstone, and partly 
weathered sandy and clayey shale are at a depth of 
about 36 inches. 

The deep Tully soils formed in local alluvial and collu- 
vial material on foot slopes. Typically, the surface layer is 
very dark gray silty clay loam about 10 inches thick. The 
subsoil is about 30 inches thick. The upper part is very 
dark grayish brown, firm silty clay loam, and the lower 
part is dark grayish brown, grayish brown, and dark 
brown, firm silty clay. The substratum to a depth of about 
60 inches is brown, calcareous silty clay. 

The deep Armo soils formed in loamy alluvial and 
colluvial material on foot slopes. Typically, the surface 
layer is dark grayish brown loam about 10 inches thick. 
The subsoil is grayish brown, friable loam about 16 
inches thick. The substratum to a depth of about 60 
inches is very pale brown and pale brown, calcareous 
clay loam. 


The minor soils in this association are the somewhat 
excessively drained, shallow Hedville and Nibson soils 
on steep side slopes and the deep, well drained Harney 
soils on smooth side slopes. 

This association is used mainly for range or hay and 
pasture, but some areas are used for cultivated crops. 
Sorghum and wheat are the main crops. Water erosion is 
a hazard. Available water capacity and the root zone are 
limited in the Lancaster soils because of the moderate 
depth to bedrock. Controlling erosion and maintaining 
tilth and fertility are concerns in managing all of the 
major soils. 

This association has fair potential for cultivated crops 
and openland wildlife habitat. It has good potential for 
range or pasture and poor to fair potential for building 
site development and sanitary facilities. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
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Figure 5.—Tvpical pattern of soils and underlying material in the Lancaster-Tully-Armo association. 


determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the svmbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. ; 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils having profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 


composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Corinth series, for exam- 
ple, was named for the town of Corinth in Osborne 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Harney silt loam, 1 to 3 
percent slopes, is one of several phases within the 
Harney series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
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lar in all areas. Bogue-Armo complex, 3 to 15 percent 
slopes, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantiallv from those of the dominant soil or soils and 
thus could significantiv affect use and management of 
the map unit. These soils are described in the дезспр- 
tion of each map unit. Some of the more unusual or 
strongiv contrasting soils that are included are identified 
bv a special svmbol on the soil map. 

Most mapped areas include places that have little or 
по soil material and support little or no vegetation. Such 
places are called misce/laneous areas; thev are delineat- 
ed on the soil map and given descriptive names. Rock 
outcrop is an example. Some of these areas are too 
small to be delineated and are identified bv a special 
svmbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 4, and additional information on 
properties, limitations, and capabilities for manv soil uses 
is given for each kind of soil in other tables in this 
survey. (See "Summary of tables.") Мапу of the terms 
used in describing soils are defined in the Glossarv. 


Aa—Anselmo sandv loam, 1 to 4 percent зюрез. 
This gentiv sloping, well drained soil is on smooth upland 
ridges. Individual areas are irregular in shape and range 
from 30 to 160 acres in size. 

Туріса!у, the surface laver is dark gravish brown 
sandy loam about 14 inches thick. The subsoil is gravish 
brown, very friable fine sandy loam about 10 inches 
thick. The upper part of the substratum is brown fine 
sandy loam. The lower part to a depth of about 60 
inches is pale brown fine sand. 

Included with this soil in mapping are small areas of 
Harney soils, which have a silty surface layer and a more 
clavev subsoil. These soils аге on the upper side slopes. 
Thev make up 3 to 5 percent of the unit. 

Permeabilitv is moderately rapid in the Anselmo soil, 
and surface runoff is medium. Available water capacitv is 
moderate. The surface layer is neutra! or slightly acid. It 
is friable and can be easily tilled. Natural fertility is 
medium, and organic-matter content is moderate. 

Most areas are used for range. This soil has good 
potential for cultivated crops, pasture, range, openland 
and rangeland wildlife habitat, and windbreaks and for 
building site development and sanitary facilities. 

This soil is suited to wheat and sorghum and to 
grasses and legumes for hay and pasture. If cultivated 
crops are grown, erosion and soil blowing are hazards. 
Minimum tillage, cover crops, and stubble mulch help to 
prevent excessive soil blowing. Terraces and grassed 
waterways help to control erosion. 

Using this soil for range or hay is effective in control- 
ling erosion. Overgrazing, however, reduces plant vigor 
and increases the runoff rate. Proper stocking rates, ro- 


tation grazing, and deferred grazing keep the range in 
good condition. 

This soil is suitable as a site for dwellings and septic 
tank absorption fields. It is moderately limited as a site 
for local roads and streets because of frost action. 
Strengthening or replacing the base material helps to 
overcome this limitation. Seepage severely limits this soil 
as a site for sewage lagoons. It can be controlled by 
sealing the lagoon. 

The capability subclass is Ille. 


Ab—Armo loam, 3 to 7 percent slopes. This moder- 
ately sloping, well drained soil is on foot slopes. Individu- 
al areas are irregular in shape and range from 5 to 40 
acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick. The subsoil is grayish brown, 
friable loam about 16 inches thick. The substratum to a 
depth of about 60 inches is very pale brown and pale 
brown, calcareous clay loam. Іп some areas plowing has 
mixed the upper part of the subsoil with the surface 
layer. In these areas the surface layer is grayish brown. 

Included with this soil in mapping are small areas of 
the clayey Tully soils on foot slopes. These soils make 
up 10 to 15 percent of the unit. 

Permeability is moderate in the Armo soil, and surface 
runoff is medium. Available water capacity is high. Reac- 
tion is mildly alkaline or moderately alkaline throughout 
the soil. Natural fertility is medium, and organic-matter 
content is moderately low. The surface layer is friable 
and can be easily tilled. 

Most areas are farmed. This soil has fair potential for 
cultivated crops and good potential for pasture, range, 
openland wildlife habitat, and windbreaks and for building 
site development and sanitary facilities. 

This soil is moderately well suited to sorghum and 
wheat and to grasses and legumes for hay and pasture. 
If cultivated crops are grown, erosion is a hazard. Mini- 
mum tillage, stubble mulch, grassed waterways, terraces, 
and contour farming help to prevent excessive soil loss. 
In places a diversion terrace can help to reduce the risk 
of erosion. Returning crop residue to the soil improves 
fertility, helps to prevent crusting, and increases the infil- 
tration rate. A high carbonate content can cause chloro- 
sis in sorghum. 

Using this soil for range or hay is effective in control- 
ling erosion. Overgrazing, however, reduces plant vigor 
and increases the runoff rate. Proper stocking rates, ro- 
tation grazing, and deferred grazing keep the range in 
good condition. 

This soil is suitable as a site for dwellings and septic 
tank absorption fields. It is severely limited as a site for 
local roads and streets because of low strength. 
Strengthening or replacing the base material, however, 
helps to overcome this limitation. The soil is moderately 
limited as a site for sewage lagoons because of seepage 
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and slope. Sealing the lagoon helps to control the seep- 
age. 
The capability subclass is Ille. 


Ac—Armo loam, 7 to 15 percent slopes. This 
strongly sloping, well drained soil is on foot slopes and 
short side slopes. Individual areas are irregular in shape 
and range from 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The subsoil is grayish brown, friable 
loam about 14 inches thick. The substratum to a depth 
of about 60 inches is very pale brown and pale brown, 
calcareous clay loam. Іп some areas plowing has mixed 
the upper part of the subsoil with the surface soil. In 
these areas the surface layer is grayish brown loam. 

Included with this soil in mapping are small areas of 
Nibson and Wakeen soils and limestone outcrop. The 
shallow Nibson and moderately deep Wakeen soils are 
on the upper side slopes. Included areas make up 10 to 
15 percent of the unit. 

Permeability is moderate in the Armo soil, and surface 
runoff is rapid. Available water capacity is high. Reaction 
is mildly alkaline or moderately alkaline throughout the 
Soil. Natural fertility is medium. 

Most areas are used for range. This soil has good 
potential for pasture and range. It has fair potential for 
windbreaks, openland and rangeland wildlife habitat, 
building site development, and sanitary facilities. It has 
poor potential for cultivated crops. 

This soil is best suited to range and pasture. Erosion is 
the major hazard. An adequate plant cover and ground 
mulch help to prevent excessive soil losses and improve 
the moisture supplying capacity by reducing the runoff 
rate. Overgrazing reduces the protective plant cover and 
results in deterioration of the plant community. Under 
these conditions, the more desirable grasses are re- 
placed by less productive short grasses and by weeds. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 

The slope is a moderate limitation on sites for dwell- 
ings and septic tank absorption fields and a severe limi- 
tation on sites for sewage lagoons. Low strength is a 
severe limitation on sites for local roads and streets. 
Strengthening or replacing the base material helps to 
overcome this limitation. Limestone gravel has been de- 
posited in some areas. 

The capability subclass is Vle. 


Ba—Bogue-Armo complex, 3 to 15 percent slopes. 
This map unit is about 60 percent moderately well 
drained Bogue clay and 20 percent well drained Armo 
loam. These soils are on side slopes. The Armo soil is 
moderately sioping and strongly sloping. It is on the 
lower side slopes. The Bogue soil is strongly sloping. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. Indi- 
vidual areas are irregular in shape and range from 20 to 
200 acres in size. 
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Typically, the Bogue soil has a surface layer of gray 
clay about 6 inches thick. The subsoil is gray, extremely 
firm clay about 14 inches thick. The substratum is gray 
clay. Acid clayey shale is at a depth of about 34 inches. 

Typically, the Armo soil has a surface layer of dark 
grayish brown loam about 8 inches thick. The subsoil is 
grayish brown, friable loam about 14 inches thick. The 
substratum to a depth of about 60 inches is very pale 
brown and pale brown, calcareous clay loam. In places 
the subsoil and substratum are very gravelly. 


Included with these soils in mapping are small areas of 
Corinth, New Cambria, and Timken soils. The moderately 
deep, calcareous, well drained Corinth soils are on the 
lower side slopes. The deep, nearly level clayey New 
Cambria soils are on flood plains. The shallow clayey 
Timken soils are on the steeper side slopes. Included 
soils make up 15 to 20 percent of the unit. 

Permeability is very slow in the Bogue soil and moder- 
ate in the Armo soil. Available water capacity is high in 
the Armo soil and moderate in the Bogue soil. Surface 
runoff is rapid on both soils. Natural fertility is low in the 
Bogue soil and medium in the Armo soil. 

Most areas are used for range. These soils have good 
potential for range. In most areas they have poor poten- 
tial for openland and rangeland wildlife habitat. The po- 
tential is poor for cultivated crops and windbreaks. It is 
fair to poor for building site development and sanitary 
facilities. 

These soils are best suited to range and pasture. Ero- 
sion is the major hazard. An adequate plant cover and 
ground mulch help to prevent excessive soil losses and 
improve the moisture supplying capacity by reducing the 
runoff rate. Overgrazing reduces the protective plant 
cover and results in deterioration of the plant community. 
Under these conditions, the more desirable grasses are 
replaced by less productive short grasses and by weeds. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 


The Armo soi! is suitable as a site for dwellings, but 
the Bogue soil is severely limited by the shrink-swell 
potential. Properly designing and reinforcing foundations, 
installing foundation drains, and backfilling with porous 
material help to prevent the structural damage caused by 
shrinking and swelling. The shrink-swell potential and low 
strength severely limit the Bogue soil as a site for local 
roads and streets, and low strength severely limits the 
Armo soil. Strengthening or replacing the base material 
helps to overcome the low strength. 

The Armo soil is suitable as a site for septic tank 
absorption fields, but the Bogue soil is severely limited 
by the very slow permeability and the moderate depth to 
bedrock. The slope severely limits both soils as sites for 
sewage lagoons. Also, seepage severely limits the Armo 
soil. It can be controlled by sealing the lagoon. 

The capability subclass is Vle. 
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Bb—Brownell-Rock outcrop complex, 3 to 30 per- 
cent slopes. This moderatelv sloping to steep map unit 
is about 70 percent Brownell soil and 15 percent lime- 
stone outcrop. It is on upland ridges and side slopes 
dissected bv shallow drainagewavs. The well drained 
Brownell soil із in the less sloping areas. The Brownell 
soil and Rock outcrop occur as areas so intricately 
mixed ог so small that mapping them separatelv is not 
practical. Individual areas are irregular in shape and 
range from 20 to 200 acres in size. 

Typically, the Brownell soil has a surface layer of very 
dark gray gravelly loam about 8 inches thick. The subsoil 
is grayish brown, friable very gravelly loam about 6 
inches thick. The substratum is very pale brown chan- 
nery loam. Very pale brown chalky limestone is at a 


depth of about 36 inches. In places the depth to lime- ` 


stone is less than 20 inches. 


The Rock outcrop is soft chalky limestone. | is steep. 
It generally is below the Brownell soil on the landscape. 

Included with this unit in mapping are small areas of 
the deep Armo soils on foot slopes below the Brownell 
soil. These soils make up 5 to 10 percent of the unit. 

Permeability is moderate in the Brownell soil, and sur- 
face runoff is rapid. Available water capacity is low. Re- 
action is mildly alkaline or moderately alkaline. Natural 
fertility is low. Root penetration is restricted by the mas- 
Sive limestone below a depth of 36 inches. 

Most areas are used for range. The potential is good 
for range, poor for cultivated crops and windbreaks, and 
fair for openland wildlife habitat. It is poor for building 
site development and sanitary facilities. 

This map unit is best suited to range and pasture. 
Erosion. is the major hazard. An adequate plant cover 
and ground mulch help to prevent excessive soil losses 
and improve the moisture supplying capacity by reducing 
the runoff rate. Overgrazing reduces the protective plant 
Cover and results in deterioration of the plant community. 
Under these conditions, the more desirable grasses are 
replaced by less productive short grasses and by weeds. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 

The Brownell soil is severely limited as a site for dwell- 
ings with basements because it is moderately deep to 
bedrock. It is moderately limited as a site for dwellings 
without basements because of the moderate depth to 
bedrock and the slope. The depth to bedrock is a mod- 


erate limitation on sites for local roads and streets and a . 


severe limitation on sites for septic tank absorption fields 
and sewage lagoons. The less sloping, deep included 
soils are better sites for dwellings, septic tank absorption 
fields, and sewage lagoons. 

The Rock outcrop generally is unsuitable as a site for 
dwellings, local roads and streets, septic tank absorption 
fields, and sewage lagoons. 

The capability subclass is Vils. 
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Са--Согіпіһ silty clay loam, 3 to 7 percent slopes. 
This moderately sloping, well drained soil is on convex 
side slopes. Individual areas are irregular in shape and 
range from 20 to 100 acres in size. 

Typically, the surface soil is grayish brown and light 
olive brown silty clay loam about 9 inches thick. The 
subsoil is light yellowish brown, firm silty clay loam about 
13 inches thick. The substratum is light yellowish brown 
silty clay loam. Soft, platy, calcareous shale is at a depth 
of about 32 inches. In some areas plowing has mixed 
the upper part of the subsoil with the surface soil. In 
these areas the surface layer is light yellowish brown 
silty clay loam. 

Included with this soil in mapping are small areas of 
Armo soils on foot slopes and Harney and Bogue soils 
on the upper side slopes. The deep Armo and Harney 
soils have a less clayey subsoil. Bogue soils have a 
clayey surface layer. 

Permeability is moderately slow in the Corinth soil, and 
surface runoff is medium. Available water capacity is 
moderate. The soil is mildly alkaline or moderately alka- 
line and has carbonates throughout. Natural fertility is 
medium, and organic-matter content is low. Root pene- 
tration is restricted below a depth of about 32 inches. 
The surface layer is firm, and tilth is poor. 

Most areas are farmed. This soil has good potential for 
range and pasture. It has fair potential for cultivated 
crops, openland wildlife habitat, and windbreaks and 
poor potential for building site development and sanitary 
facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. If cultivated crops are grown, erosion is a hazard. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming help to prevent excessive soil loss. Return- 
ing crop residue to the soil improves fertility, helps to 
prevent crusting, and increases the infiltration rate. 

Using this soil for range or hay is effective in control- 
ling erosion (fig. 6). Overgrazing, however, reduces plant 
vigor and increases the runoff rate. Proper stocking 
rates, rotation grazing, and deferred grazing keep the 
range in good condition. | 

This soil is severelv limited as а site for dwellings 
because of the shrink-swell potential. Properlv designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused Бу shrinking and swelling. The 
shrink-swell potential and low strength are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 

The moderate depth to bedrock severely limits this soil 
as a site for septic tank absorption fields and sewage 
lagoons. Also, the moderately slow permeability is a 
severe limitation on sites for septic tank absorption 
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Figure 6.—Cattle grazing in an area of range on Corinth soils. Водие soils are on the hills in the background. 


fields. The deeper, less sloping included soils are better 
sites for sewage lagoons. 
The capability subclass is Ме. 


Cb—Corinth silty clay loam, 7 to 15 percent 
slopes. This strongly sloping, well drained soil is оп 
short side slopes. Individual areas are irregular in shape 
and range from 5 to 40 acres in size. 

Typically, the surface soil is gravish brown siltv clay 
loam about 6 inches thick. The subsoil is light vellowish 
brown, firm silty clay loam about 9 inches thick. Тһе 
substratum is light vellowish brown silty clav loam. Soft, 
platv, calcareous shale is at a depth of about 29 inches. 

Included with this soil in mapping are small areas of 
Armo arid Bogue soils. The deep Armo soils are on the 
lower side slopes, and the moderatelv well drained 
Bogue soils are on the upper side slopes. The Bogue 
soils have a clavev surface laver. Included soils make up 
10 to 15 percent of the unit. 

Permeabilitv is moderatelv slow in the Corinth soil, and 
surface гипо! is rapid. Available water capacity is mod- 
erate. Reaction ranges from mildly alkaline to moderately 
alkaline, and carbonates are throughout the profile. Natu- 
rai fertility is medium. Root penetration is restricted 
below a depth of about 29 inches. 


Most areas are used for range. This soil has good 
potential for range and fair potential for openland wildlife 
habitat and windbreaks. It has poor potential for cultivat- 
ed crops, building site development, and sanitarv facili- 
ties. 


This soil is best suited to range and pasture. Erosion is 
the major hazard. An adequate plant cover and ground 
mulch help to prevent excessive soil losses and improve 
the moisture supplving capacitv bv reducing the runoff 
rate. Overgrazing reduces the protective plant cover and 
results in deterioration of the plant communitv. Under 
these conditions, the more desirabie grasses are re- 
placed бу less productive short grasses and һу weeds. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the pasture or range in good condition. 


This soil is severelv limited as a site for dwellings 
because of the shrink-swell potential. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused Бу shrinking and swelling. The 
shrink-swell potential and low strength are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 
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The moderately slow permeability and the depth to 
bedrock are severe limitations on sites for septic tank 
absorption fields. The slope and the depth to bedrock 
are severe limitations on sites for sewage lagoons. The 
deeper, less sloping included soils are better sites for 
sewage lagoons. | 

The capabilitv subclass is Ме. 


Cc—Crete silt loam. This пеагіу level, moderately 
well drained soil is оп broad ridgetops. Individual areas 
are irregular in shape and range from 80 to 200 acres in 
size. 

Typically, the surface layer is dark gray silt loam about 
10 inches thick. The subsurface layer is very dark gray, 
firm silty clay loam about 5 inches thick. The subsoil is 
about 25 inches thick. The upper part is brown, very firm 
siltv clav, and the lower part is pale brown, firm siltv clav 
loam. The substratum to a depth of about 60 inches is 
pale yellow, calcareous silt loam that has a few soft, 
white accumulations of carbonate. In places the subsoil 
is less clavev. 

Included with this soil in mapping are small areas of 
somewhat роойу drained clavev soils in depressions. 
These soils make up 1 to 5 percent of the unit. 

Permeabilitv is slow in the Crete soil. Surface runoff 
also is slow. Available water capacitv is high. Reaction is 
slightiv acid or medium acid in the surface laver and the 
subsurface laver. Natural fertilitv is high, and organic- 
matter content is moderate. The surface laver is friable 

and can be easily tilled. The shrink-swell potential is 
high. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, range, openland and rangeland 
wildlife habitat, and windbreaks. It has poor potential for 
building site development and sanitarv facilities. 

This soil is suited to sorghum and wheat and to 
grasses and legumes for һау and pasture. № cultivated 
crops are grown, a slow intake rate limits the amount of 
water that can be stored in the soil. The clavev subsoil 
releases moisture slowly to plants. Minimum tillage helps 
to prevent surface compaction and improves the tilth of 
the surface layer. Returning crop residue to the soil im- 
ргоуев fertilitv and increases the infiltration rate. 

This soil is suited to range and hay. Overgrazing, how- 
ever, reduces plant vigor and increases the гипо! rate. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 

The shrink-swell potential is a severe limitation if this 
soil is used as a site for dwellings. Properly designing 
and reinforcing foundations and backfilling with porous 
material help to prevent the structural damage caused bv 
shrinking and swelling. The shrink-swell potential and low 
strength are severe limitations on sites for local roads 
and streets. Strengthening or replacing the base material 
helps to overcome these limitations. 
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This soil is severelv limited as a site for septic tank 
absorption fields Бу the slow permeabilitv. || is suited to 
sewage lagoons. 

The capabilitv subclass is 115. 


Da—Detroit siltv сіау loam. This neariv level, moder- 
atelv well drained soil is on stream terraces. || is rarelv 
flooded. Individual areas аге irregular in shape and range 
from 40 to 80 acres in size. 

Typically, the surface layer is dark gravish brown siltv 
clay loam about 12 inches thick. The subsoil is firm and 
very firm silty clay about 22 inches thick. it is dark gray- 
ish brown in the upper part and grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown silty clay loam. In places the surface 
layer is firm silty clay. | 

Included with this soil in mapping are small areas of 
Hord soils on the higher parts of the terraces. These 
soils make up 5 to 10 percent of the unit. 

Permeabilitv is slow in the Detroit soil. Surface runoff 
also is slow. Available water capacitv is high. Reaction 
ranges from neutral to medium acid in the surface laver 
and the upper part of the subsoil. Natural fertility is high, 
and organic-matter content is moderate. The surface 
laver is friable and can be easilv tilled. The shrink-swell 
potential is high. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, and pasture and for windbreaks: 
and openland, wetland, and rangeland wildlife habitat. It 
has poor potential for building site development and 
sanitary facilities. 

This soil is suited to corn, wheat, and grain sorghum 
and to grasses and legumes for hay and pasture. Some 
areas are irrigated. In these areas water management 
and land leveling reduce the risk of erosion and improve 
water distribution. Keeping tillage to a minimum and re- 
turning crop residue to the soil improve fertility, help to 
prevent crusting, and increase the infiltration rate. 

This soil is suited to range and hay. Overgrazing, how- 
ever, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 

The shrink-swell potential and the flooding severely 
limit this soil as a site for dwellings. Dikes, levees, or 
similar structures lessen the flood hazard. Properly de- 
signing and reinforcing foundations or slabs, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by shrink- 
ing and swelling. The shrink-swell potential and low 
strength are severe limitations on sites for local roads 
and streets. Strengthening or replacing the base material 
helps to overcome these limitations. 

This soil is severely limited as a site for septic tank 
absorption fields because of the slow permeability. In- 
creasing the size of the absorption field improves these 
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septic tank systems. The soil is suited to sewage la- 
goons. 
The capabilitv class is |. 


Ha—Harnev silt loam, 0 to 1 percent slopes. This 
пеапу level, well drained soil is on wide ridgetops. Indi- 
vidual areas are irregular in shape and range from 20 to 
100 acres in size. 

Typically, the surface layer is dark gravish brown silt 
loam about 10 inches thick. The subsurface layer is dark 
grayish brown, firm silt loam about 4 inches thick. The 
Subsoil is about 26 inches thick. It is grayish brown. The 
upper part is firm silty clay loam, the middle part is very 
firm silty clay, and the lower part is firm silty clay loam. 
The substratum to a depth of about 60 inches is pale 
brown, calcareous silt loam. In places the subsoil is more 
clayey. ; 

'included with this soil in mapping are small areas of 
somewhat poorly drained clayey soils in depressions. 
These soils make up 1 to 5 percent of the map unit. 

Permeability is moderately slow in the Harney soil, and 
surface runoff is slow. Available water capacity is high. 
The surface layer is slightly acid or neutral. Natural fertil- 
ity is high, and organic-matter content is moderate. The 
shrink-swell potential is high. The surface layer is friable 
and can be easily tilled. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, pasture, and windbreaks. It has 
poor potential for building site development and sanitary 
facilities. 

This soil is suited to corn, wheat, and grain sorghum 
and to grasses and legumes for hay and pasture. Wheat, 
grain sorghum, corn, and alfalfa are the main crops. 
Inadequate rainfall is the main limitation. Minimum tillage, 
summer fallowing, and stubble mulching conserve mois- 
ture. The soil is well suited to irrigation. Land leveling 
helps to reduce the risk of erosion and improves water 
distribution. 

This soil is suited to range and hay. Overgrazing, how- 
ever, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 

The shrink-swell potential is a severe limitation if this 
soil is used as a site for dwellings. Properly designing 
and reinforcing foundations and backfilling with porous 
material help to prevent the structural damage caused by 
shrinking and swelling. The shrink-swell potential and low 
strength are severe limitations on sites for local roads 
and streets. Strengthening or replacing the base material 
helps to overcome these limitations. 

This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow perme- 
ability. Increasing the size of the absorption field im- 
proves these septic tank systems. The soil is suited to 
sewage lagoons. 

The capability subclass is llc. 


SOIL SURVEY 


Hb—Harney silt loam, 1 to 3 percent slopes. This 
gently sloping, well drained soil is on broad, smooth 
ridges. Individual areas are irregular in shape and range 
from 30 to 200 acres in size. 


Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown, firm silt loam about 4 inches thick. The 
subsoil is about 24 inches thick. It is grayish brown. The 
upper part is firm silty clay loam, the middle part is very 
firm silty clay, and the lower part is firm silty clay loam. 
The substratum to a depth of about 60 inches is pale 
brown, calcareous silt loam. In some areas plowing has 
mixed the upper part of the subsoil with the surface soil. 
In these areas the surface layer is silty clay юат. in 
places the subsoil is more clayey. 


Permeability is moderately slow in the Harney soil, and 
surface runoff is medium. Available water capacity is 
high. The surface layer is neutral or slightly acid. Natural 
fertility is high, and organic-matter content is moderate. 
The surface layer is friable and can be easily tilled. The 
shrink-swell potential is high. In eroded areas, tilth is 
poor and the soil can crust after rains. 


Most areas are farmed. This soil has good potential for 
cultivated crops, range, pasture, and windbreaks. It has 
fair potential for openland wildlife habitat and poor po- 
tential for building site development and sanitary facili- 
ties. 


This soil is suited to wheat and grain sorghum and to 
grasses and legumes for һау and pasture. { cultivated 
crops are grown, erosion is a hazard. Minimum tillage, 
summer fallowing, stubble mulching, contour farming, ter- 
races, and grassed waterways help to prevent excessive 
soil loss. Returning crop residue to the soil improves 
fertility, helps to prevent crusting, and increases the infil- 
tration rate. If irrigated, the soil is suited to wheat, corn, 
and sorghum and to legumes for hay. Measures that 
control erosion and maintain fertility and good tilth are 
needed. Land leveling or contour irrigation reduces the 
risk of erosion and improves water distribution. 


This soil is suited to range or hay. Overgrazing, howev- 
er, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 


The shrink-swell potential severely limits this soil as a 
site for dwellings. Properly designing and reinforcing 
foundations and backfilling with porous material help to 
prevent the structural damage caused by shrinking and 
swelling. The shrink-swell potential and low strength are 
severe limitations on sites for local roads and streets. 
Strengthening or replacing the base material helps to 
overcome these limitations. 


This soil is severely limited as a site for septic tank 
absorption fields because of the moderately slow perme- 
ability. Increasing the size of the absorption field im- 
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proves these septic tank svstems. The slope is a moder- 
ate limitation on sites for sewage lagoons. 
The capability subclass is 11е. 


Hc—Harney-Corinth silty clay loams, 3 to 8 percent 
slopes, eroded. This map unit consists of moderately 
sloping, well drained soils on short side slopes. || is 
about 70 percent Harney soil and 20 percent Corinth 
soil. The Harney soil is on the upper side slopes. The 
Corinth soil is on the short and uneven lower side 
slopes. The two soils occur as areas so intricately mixed 
or so small that mapping them separately is not practi- 
cal. Individual areas are irregular in shape and range 
from 20 to 80 acres in size. 

Typically, the Harney soil has a surface layer of dark 
grayish brown silty ciay loam about 6 inches thick. The 
subsoil is about 22 inches thick. It is grayish brown. The 
upper part is firm silty clay loam, the middle part is very 
firm silty clay, and the lower part is firm silty clay loam. 
The substratum to a depth of about 60 inches is pale 
brown, calcareous silt loam. In places the surface layer 
is silt loam. 

Typically, the Corinth зо! has a surface layer of gray- 
ish brown silty clay loam about 5 inches thick. The sub- 
soil is light yellowish brown, firm silty clay loam about 11 
inches thick. The substratum is light yellowish brown silty 
clay loam. Soft, platy, calcareous shale is at a depth of 
about 26 inches. 

Included with these soils in mapping are small areas of 
Roxbury, Bogue, and Armo soils. The clayey Bogue soils 
are on the upper side slopes. Armo soils are on foot 
slopes. They have a loamy subsoil. Roxbury soils are on 
flood plains along upland drainageways. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderately slow in the Harney and 
Corinth soils. Available water capacity is moderate in the 
Corinth soil and high in the Harney soil. Natural fertility is 
medium, and organic-matter content is low. Surface 
runoff is rapid. The surface layer in both soils is firm, and 
tilth is poor. The root zone of the Corinth soil is limited 
by the calcareous shale bedrock. 

Most areas are farmed. These soils have good poten- 
tial for range and pasture. They have fair potential for 
cultivated crops, openland wildlife habitat, and wind- 
breaks and poor potential for building site development 
and sanitary facilities. 

These soils are moderately well suited to wheat and 
sorghum and to grasses and legumes for hay and pas- 
ture. If cultivated crops are grown, erosion is a hazard. 
Minimum tillage, stubble mulch, grassed waterways, ter- 
races, and contour farming help to prevent excessive 
soil loss. Returning crop residue to the soil improves 
fertility, helps to prevent crusting, and increases the infil- 
tration rate. 

These soils are suited to range. The major problems of 
range management are erosion and low forage produc- 
tion on abandoned cropland. Reseeding abandoned 


15 


cropland with desirable mid and tall grasses improves 
forage production. An adequate plant cover and ground 
mulch help to prevent excessive soil losses and improve 
the moisture supplving capacitv bv reducing the runoff 
rate. Overgrazing reduces the protective plant cover and 
results in deterioration of the plant communitv. Under 
these conditions, the more desirable grasses are re- 
placed Бу less productive mid and short grasses and һу 
weeds. Proper stocking rates, rotation grazing, and de- 
ferred grazing keep the range in good condition. 

The shrink-swell potential is a severe limitation if these 
soils are used as sites for dwellings. Properlv designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused Бу shrinking and swelling. The 
shrink-swell potential and low strength are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 

These soils are severelv limited as sites for septic tank 
absorption fields because of the moderatelv slow perme- 
abilitv. Also, the bedrock within a depth of 40 inches in 
the Corinth soil is a limitation. Increasing the size of the 
absorption field improves these septic tank svstems. The 
slope is a moderate limitation on sites for sewage la- 
goons. The deeper, less sloping Harnev soil is better 
than the Corinth soil as a site for septic tank absorption 
fields and sewage lagoons. 

The capabilitv subclass is IVe. 


Hd—Harnev-Mento silt loams, 2 to 6 percent 
slopes. This map unit consists of moderatelv sloping, 
well drained soils on side slopes. It is about 70 percent 
Harnev soil and 15 percent Mento soil. The Harnev soil 
is on the upper side slopes, and the Mento soil is on the 
lower side slopes. The two soils occur as areas so intri- 
catelv mixed or so small that mapping them separatelv is 
not practical. Individual areas are irregular in shape and 
range from 20 to 60 acres in size. 

Typically, the Harnev soil has a surface layer of dark 
gravish brown silt loam about 8 inches thick. The subsur- 
face layer is dark grayish brown, firm silt loam about 4 
inches thick. Тһе subsoil is about 22 inches thick. It is 
grayish brown. The upper part is firm silty clay loam, the 
middle part is very firm silty clay, and the lower part is 
firm silty clay loam. The substratum to a depth of about 
60 inches is pale brown, calcareous silt loam. In some 
areas plowing has mixed the upper part of the subsoil 
with the surface soil. In these areas the surface layer is 
silty clay loam. 

Typically, the Mento soil has a surface layer of dark 
grayish brown silt loam about 9 inches thick. The subsoil 
is about 27 inches thick. The upper part is dark grayish 
brown, very firm silty clay; the middle part is grayish 
brown, firm silty clay loam that has sodium salts; and the 
lower part is brown, firm, calcareous silty clay loam. The 
substratum is pale brown silty clay loam and light gray 
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clav loam. White, chalkv limestone bedrock is at a depth 
of about 56 inches. 

Included with these soils in mapping are small areas of 
Nibson, Roxburv, and Wakeen soils. The shallow Nibson 
soils and the moderatelv deep Wakeen soils are on the 
lower side slopes. The deep Roxbury soils are on flood 
plains along upland drainageways. Also included are 
some areas of clayey soils that contain an excessive 
amount of sodium. These soils are in shallow depres- 
sions. 

Permeability is moderately slow in the Harney soil and 
slow in the Mento soil. Surface runoff is medium on both 
soils. In both, available water capacity is high, the sur- 
face layer is neutral or slightly acid, and organic-matter 
content is moderate. Natural fertility is medium and the 
shrink-swell potential moderate in the Mento soil. The 
subsoil of the Mento soil contains exchangeable sodium, 
which retards plant growth. The surface layer of both 
Soils is friable апа сап be easily tilled. 

About half of the acreage is farmed, and the rest is 
used mainly for range or pasture. These soils have good 
potential for cultivated crops, range, pasture, and wind- 
breaks. They have fair potential for openland wildlife 
habitat and poor potential for building site development 
and sanitary facilities. 

These soils are suited to wheat and sorghum and to 
grasses and legumes for hay and pasture. If cultivated 
crops are grown, erosion is a hazard. Terraces, grassed 
waterways, contour farming, stubble mulch, and minimum 
tillage help to prevent excessive soil loss and conserve 
moisture. Returning crop residue to the soil improves 
fertility, helps to prevent crusting, and increases the infil- 
tration rate. 

These soils are suited to range. Overgrazing, however, 
reduces plant vigor and increases the runoff rate. Proper 
Stocking rates, deferred grazing, and rotation grazing 
keep the range in good condition. — 

The shrink-swell potential severely limits the Harney 
soil and moderately limits the Mento soil as a site for 
dwellings. Properly designing and reinforcing foundations 
and backfiling with porous material help to prevent the 
structural damage caused by shrinking and swelling. The 
shrink-swell potential and low strength are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 

These soils are severely limited as sites for septic tank 
absorption fields because of the slow or moderately slow 
permeability. Increasing the size of the absorption field 
improves these septic systems. The slope is a moderate 
limitation on sites for sewage lagoons. 

The capability subclass is Пе. 


Не--Нагпеу-Мепіо silty clay loams, 3 to 7 percent 
slopes, eroded. This map unit consists of well drained, 
moderately sloping soils on side slopes. It is about 70 
percent Harney soil and 20 percent Mento soil. The 


SOIL SURVEY 


Harney soil is on the upper side slopes, and the Mento 
soil is on the lower side slopes. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. Individual areas are irregular 
in shape and range from 20 to 60 acres in size. 

Typically, the Harney soil has a surface layer of dark 
grayish brown silty clay loam about 6 inches thick. The 
subsoil is about 22 inches thick. It is grayish brown. The 
upper part is firm silty clay loam, the middie part is very 
firm silty clay, and the lower part is firm silty clay loam. 
The substratum to a depth of about 60 inches is pale 
brown, calcareous silt loam. 

Typically, the Mento soil has a surface layer of dark 
grayish brown silty clay loam about 5 inches thick. The 
subsoil is about 27 inches thick. The upper part is dark 
grayish brown, very firm silty clay; the middle part is 
grayish brown, firm silty clay loam that contains carbon- 
ates and sodium salts; and the lower part is brown, firm, 
calcareous silty clay loam. The substratum is pale brown 
silty clay loam and light gray clay loam. White, chalky 
limestone bedrock is at a depth of about 56 inches. 

Included with these soils in mapping are small areas of 
Nibson, Roxbury, and Wakeen soils and limestone out- 
crop. The shallow Nibson soils and the moderately deep 
Wakeen soils are on the lower side slopes. The deep 
Roxbury soils are on flood plains along upland drain- 
ageways. Also included are some areas of moderately 
deep clayey soils that contain an excessive amount of 
sodium. These soils are in shallow depressions. Included 
areas make up 10 10:15 percent of the unit. 

Permeability is moderately slow in the Harney soil and 
slow in the Mento soil. Surface runoff is rapid on both 
soils. In both, available water capacity is high, the sur- 
face layer is neutral or slightly acid, and organic-matter 
content is low. In the Harney soil natural fertility and the 
shrink-swell potential are high. In the Mento soil natural 
fertility is medium and the shrink-swell potential moder- 
ate. The subsoil of the Mento soil contains exchangeable 
sodium, which retards plant growth. The surface layer of 
both soils is firm and is in poor tilth. 

Most areas are farmed. These soils have good poten- 
tial for range and pasture. They have fair potential for 
cultivated crops, openland wildlife habitat, and wind- 
breaks and poor potential for building site development 
and sanitary facilities. 

These soils are moderately well suited to grain sor- 
ghum and wheat and to grasses and legumes for hay 
and pasture. If cultivated crops are grown, erosion is a 
hazard. Grassed waterways, terraces, contour farming, 
minimum tillage, and stubble mulch help to prevent ex- 
cessive soil loss. Returning crop residue to the soil im- 
proves fertility, helps to prevent crusting, and increases 
the infiltration rate. Adding a large amount of organic 
matter improves tilth in the salt-affected areas. 

These soils are suited to range. The major problems of 
range management are erosion and low forage produc- 
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tion on abandoned cropland. An adequate plant cover 
and ground mulch help to prevent excessive soil losses 
and improve the moisture supplving capacitv bv reducing 
the runoff rate. Reseeding abandoned cropland with de- 
sirable mid and tall grasses improves forage production. 
Overgrazing reduces the protective plant cover and 
causes deterioration of the plant communitv. Under 
these conditions, the more desirable grasses are re- 
placed бу less productive mid and short grasses and by 
weeds. Proper stocking rates, rotation grazing, and de- 
ferred grazing keep the range in good condition. 

The shrink-swell potential severelv limits the Harney 
soil and moderately limits the Mento soil as a site for 
dwellings. Properly designing and reinforcing foundations 
and backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling. The 
shrink-swell potential and low strength are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 

These soils are severely limited as sites for septic tank 
absorption fields because of the slow or moderately slow 
permeability. Increasing the size of the absorption field 
improves these septic systems. The slope is a moderate 
limitation on sites for sewage lagoons. 

The capability subclass is IVe. 


Hf—Hord silt loam. This nearly level, well drained soil 
is on terraces along rivers and streams. It is rarely 
flooded. Individual areas are irregular in shape and range 
from 10 to 100 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is dark 
gray, friable silt loam about 12 inches thick. The subsoil 
is grayish brown, friablé silt loam about 24 inches thick. 
The substratum to a depth of about 60 inches is light 
brownish gray, calcareous silt loam. In places the sur- 
face layer is thinner, and in some areas it is calcareous. 

Included with this soil in mapping are small areas of 
the moderately well drained clayey Detroit soils in slightly 
lower positions on the landscape. These soils make up 5 
to 10 percent of the unit. 

Permeability is moderate in the Hord soil, and surface 
runoff is slow. Available water capacity is high. Natural 
fertility also is high, and organic-matter content is moder- 
ate. The surface layer is friable and can be easily tilled. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, pasture, and windbreaks and for 
openland and rangeland wildlife habitat. It has poor po- 
tential for building site development and sanitary facili- 
ties. 

This soil is suited to corn, wheat, and sorghum and to 
grasses and legumes for hay and pasture. If the soil is 
irrigated, water management and land leveling help to 
reduce the risk of erosion and improve water distribution. 
Keeping tillage to a minimum and returning crop residue 
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to the soil improve fertility, help to prevent crusting, and 
increase the infiltration rate. 

This soil is suited to range and hay. Overgrazing, how- 
ever, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range in good condition. 

The flooding is a severe limitation on sites for dwell- 
ings and а moderate limitation on sites for septic tank 
absorption fields. Dikes, levees, or similar structures 
lessen the flood hazard. Low strength is а severe limita- 
tion on sites for local roads and streets. Strengthening or 
replacing the base material helps to overcome this limita- 
tion. Seepage is a moderate limitation if this soil is used 
as a site for sewage lagoons. It can be controlled by 
sealing the lagoon. 

The capability class is |. 


La—Lancaster-Armo loams, 3 to 7 percent slopes. 
This map unit consists of moderately sloping, well 
drained soils on side slopes. It is about 70 percent Lan- 
caster soil and 20 percent Armo soil. The Lancaster soil 
is on the lower side slopes and the Armo soil on the 
upper side slopes. The two soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. Individual areas are irregular in 
shape and range from 20 to 60 acres in size. 

Typically, the Lancaster soil has a surface layer of 
dark grayish brown loam about 8 inches thick. The sub- 
soil is about 22 inches thick. The upper part is brown, 
friable clay loam; the middle part is brown, firm clay 
loam; and the lower part is light brown, firm sandy clay 
loam. The substratum is reddish yellow sandy clay loam 
that contains many sandstone fragments. Sandstone, 
ironstone, and partly weathered sandy and clayey shale 
are at a depth of about 36 inches. In some eroded areas 
plowing has mixed the upper part of the subsoil with the 
surface soil. In these areas the surface layer is clay 
loam. 

Typically, the Armo soil has a surface layer of dark 
grayish brown loam about 10 inches thick. The subsoil is 
grayish brown, friable loam about 16 inches thick. The 
substratum to a depth of about 60 inches is pale brown 
and very pale brown, calcareous clay loam. Іп some 
eroded areas plowing has mixed the upper part of the 
subsoil with the surface layer. In these areas the surface 
layer is grayish brown. 

Included with these soils in mapping are small areas of 
Tully and Hedville soils. The clayey Tully soils are in 
Slightly higher positions on the landscape, and the shal- 
low, moderately steep Hedville soils are on ridgetops 
and side slopes. Included soils make up 10 to 15 per- 
cent of the unit. 

The Lancaster and Armo soils are moderately perme- 
able. Surface runoff is medium. In most areas natural 
fertility is medium and organic-matter content moderate. 
In eroded areas, however, natural fertility and organic- 
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matter content are low апа tilth is poor. Available water 
capacitv is high in the Armo soil and moderate in the 
Lancaster soil. The surface laver in both soils is friable 
and can be easilv tilled. Іп the Lancaster soil root pene- 
tration and the capacitv to store moisture are restricted 
bv the sandstone and shale below a depth of 36 inches. 

About half the acreage is farmed, and the rest is 
mainly range. These soils have fair potential for cultivat- 
ed crops, openland and rangeland wildlife habitat, and 
windbreaks. They have good potential for range and 
pasture and fair to good potential for building site devel- 
opment and sanitary facilities. 

These soils are moderately well suited to sorghum and 
wheat and to grasses and legumes for hay and pasture. 
If cultivated crops are grown, erosion is a hazard. Mini- 
mum tillage, stubble mulch, grassed waterways, terraces, 
and contour farming help to prevent excessive soil loss. 
Returning crop residue to the soil improves fertility, helps 
to prevent crusting, and increases the infiltration rate. 

These soils are suited to range. The major problems of 
range management are erosion and low forage produc- 
tion on abandoned cropland. An adequate plant cover 
and ground mulch help to prevent excessive soil losses 
and improve the moisture supplying capacity by reducing 
the runoff rate. Reseeding abandoned сгорјапа with de- 
sirable mid and tall grasses improves forage production. 
Overgrazing reduces the protective plant cover and re- 
sults in deterioration of the plant community. Under 
these conditions, the more desirable grasses are re- 
placed by less productive mid and short grasses and by 
weeds. Proper stocking rates, rotation grazing, and de- 
ferred grazing keep the range in good condition. 

' These soils are suitable as sites for dwellings without 
basements. They are severely limited as sites for local 
roads and streets by low strength. Strengthening or re- 
placing the base material, however, helps to overcome 
this limitation. 

The Lancaster soil is severely limited as a site for 
septic tank absorption fields because of the depth to 
bedrock, but the Armo soil is suited to these absorption 
fields. The Lancaster soil is moderately limited as a site 
for sewage lagoons because of the depth to bedrock, 
seepage, and slope, and the Armo soil is severely limited 
because of seepage. Sealing the lagoon controls the 
seepage. 

The capabilitv subclass is IVe. 


Lc—Lancaster-Hedville complex, 3 to 20 percent 
slopes. This map unit consists of moderately sloping to 
moderately steep soils on side slopes. It is about 60 
percent well drained Lancaster soil and 30 percent 
somewhat excessively drained Hedville soil. The Hedville 
soil is moderately steep, and the less sloping Lancaster 
soil is on the upper side slopes. Individual! areas are 
irregular in shape and range from 20 to 100 acres in 
Size. 
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Typically, the Lancaster soil has a surface layer of 
dark grayish brown loam about 8 inches thick. The sub- 
soil is about 22 inches thick. The upper part is brown, 
friable clay loam; the middle part is brown, firm clay 
loam; and the lower part is light brown, firm sandy clay 
loam. The substratum is reddish yellow sandy clay loam 
that contains many small sandstone fragments. Brown 
sandstone, ironstone, and partly weathered sandy ог 
clayey shale are at a depth of about 36 inches. 

Typically, the Hedville soil has a surface layer of dark 
grayish brown stony loam about 8 inches thick. The 
subsurface layer is dark brown loam about 6 inches 
thick. Brown sandstone is at a depth of about 14 inches. 

Included with these soils in mapping are small areas of 
the deep Armo and Tully soils on the upper side slopes. 
These soils make up 10 to 15 percent of the unit. 

The Lancaster and Hedville soils are moderately per- 
meable. Surface runoff is rapid. The surface layer is 
Slightly acid or medium àcid. Available water capacity is 
moderate in the Lancaster soil and very low in the Hed- 
ville soil. Natural fertility is medium in the Lancaster soil 
and low in the Hedville soil. In the Lancaster soil root 
penetration is restricted by the sandstone, ironstone, and 
sandy or clayey shale below a depth of 36 inches. In the 
Hedville soil it is restricted by the sandstone bedrock 
below a depth of 14. inches. Seepage from the sand- 
о occurs in some areas downslope from the Hedville 
soil. 

Most areas are used for range. These soils have good 
potential for range. They have poor potential for cultivat- 
ed crops, windbreaks, building site development, and 
sanitary facilities. The Lancaster soil has fair potential for 
openland and rangeland wildlife habitat. 

These soils are best suited to range and pasture. Ero- 
sion is the major hazard. An adequate plant cover and 
ground mulch help to prevent excessive soil losses and 
improve the moisture supplying capacity Бу reducing the 
runoff rate. Overgrazing reduces the protective plant 
cover and results in deterioration of the plant community. 
Under these conditions, the more desirable grasses are 
replaced bv less productive short grasses and bv weeds. 
Proper stocking rates, rotation grazing, and deferred 
grazing keep the range or pasture in good condition. 

The Lancaster soil is moderatelv limited and the Hed- 
ville soil severelv limited as a site for dwellings with 
basements because of the depth to bedrock. The Lan- 
caster soil is severelv limited as a site for local roads 
and streets because of low strength, and the Hedville 
soil is severelv limited because of the depth to sand- 
stone. Strengthening or replacing the base material 
helps to overcome the low strength. Excavating the 
sandstone for basements ог cuts is difficult. 

These soils are severelv limited as sites for septic tank 
absorption fields because of the depth to bedrock and 
as sites for sewage lagoon svstems because of the 
slope and the depth to bedrock. The deeper, less slop- 
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ing included soils are better sites for sewage lagoons. 
The capabilitv subclass is Ме. 


Ma—McCook silt loam. This nearly level, well drained 
soil is on stream terraces. It is rarely flooded. Individual 
areas are irregular in shape and range from 20 to 200 
acres in size. 

Typically, the surface soil is grayish brown silt loam 
about 14 inches thick. The next 10 inches is light brown- 
ish gray, very friable silt (oam. The substratum to a depth 
of about 60 inches is light brownish gray and light gray, 
calcareous silt loam. In places the dark colored surface 
soil is more than 14 inches thick. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity is high. Natural fertility also is 
high, and organic-matter content is moderate. The sur- 
face layer is friable and can be easily tilled. 

Most areas are farmed. Some of the farmed areas are 
irrigated. This soil has good potential for cultivated crops, 
windbreaks, and openland and rangeland wildlife habitat. 
It has poor potential for building site development and 
sanitary facilities. 

This soil is suited to corn, wheat, and sorghum and to 
grasses and legumes for hay and pasture. It is well 
Suited to irrigation. If the soil is irrigated, water manage- 
ment and land leveling reduce the risk of erosion and 
improve water distribution. Keeping tillage to a minimum 
and returning crop residue to the soil improve fertility, 
help to prevent crusting, and increase the infiltration rate. 

This soil is suited to range and hay. Overgrazing, how- 
ever, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, deferred grazing, and rotation 
grazing keep the range in good condition. 

The flooding is a severe limitation on sites for dwell- 
ings and a moderate limitation on sites for septic tank 
absorption fields. Dikes, levees, or similar structures 
lessen the flood hazard. Flooding, low strength, and frost 
action are moderate limitations on sites for local roads 
and streets. Strengthening or replacing the base material 
helps to overcome the low strength. Seepage is a пи, 
erate limitation on sites for sewage lagoons. It can be 
controlled by sealing the lagoon. 

The capability class is |. 


Mb—McCook silt loam, occasionally flooded. This 
nearly level, well drained soil is on flood plains. Individual 
areas are irregular in shape and range from 5 to 20 
acres in size. 

Typically, the surface soil is grayish brown silt loam 
about 14 inches thick. The next 10 inches is light brown- 
ish gray, very friable silt loam. The substratum to a depth 
of about 60 inches is light brownish gray and light gray, 
calcareous silt loam. In places the dark colored surface 
soil is more than 14 inches thick. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity is high. Natural fertility also is 
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high, and organic-matter content is moderate. The sur- 
face layer is friable and can be easily tilled. 

Most areas are farmed. This soil has good potential for 
cultivated crops, hay and pasture, windbreaks, and ran- 
geland wildlife habitat. It has poor potential for building 
site development and sanitary facilities. 

This soil is suited to corn, wheat, and sorghum and to 
grasses and legumes for hay and pasture. Flooding is a 
hazard, however, if cultivated crops are grown. Keeping 
tillage to a minimum and returning crop residue to the 
soil improve fertility, help to prevent crusting, and in- 
crease the infiltration rate. 

This soil is suited to range or hay. Overgrazing, howev- 
er, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, deferred grazing, and rotation 
grazing keep the range in good condition. 

The flooding is a severe limitation on sites for dwell- 
ings, local roads and streets, septic tank absorption 
fields, and sewage lagoons. Dikes, levees, or similar 
structures lessen the flood hazard. 

The capability subclass is Им. 


Na—New Cambria siltv clay. This nearly level, mod- 
erately well drained soil is on slightly concave stream 
terraces. It is rarely flooded. Individual areas are irregular 
in shape and range from 80 to 160 acres in size. 

Typically, the surface soil is dark grayish brown and 
dark gray silty clay about 12 inches thick. The subsoil is 
very firm silty clay about 22 inches thick. The upper part 
is dark gray, and the lower part is grayish brown. The 
substratum to a depth of about 60 inches is gray, calcar- 
eous silty clay loam. In places the surface soil is silty 
clay loam. 

Included with this soil in mapping are small areas of 
the well drained Roxbury soils on the higher parts of the 
terraces. These soils make up about 5 to 10 percent of 
the unit. 

Permeability is slow in the New Cambria soil. Surface 
runoff also is slow. Available water capacity is moderate. 
Natural fertility is high, and organic-matter content is 
moderate. The shrink-swell potential is high. The surface 
layer is firm, and tilth is poor. 

Most areas are farmed. This soil has good potential for 
Cultivated crops, range, pasture, openland wildlife habi- 
tat, and windbreaks. It has poor potential for building site 
development and sanitary facilities. 

This soil is suited to wheat, sorghum, and corn and to 
grasses and legumes for hay and pasture. If the soil is 
irrigated, water management and land leveling reduce 
the risk of erosion and improve water distribution. The 
clayey subsoil releases water slowly to plants. Keeping 
tillage to а minimum and returning crop residue to the 
Soil improve fertility, help to prevent crusting, and in- 
crease the infiltration rate. 

This soil is suited to range and hay. Overgrazing, how- 
ever, reduces plant vigor and increases the runoff rate, 
and grazing when the soil is too wet results in surface 
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compaction, ponding, and poor tilth. Proper stocking 
rates, rotation grazing, deferred grazing, and restricted 
use during wet periods keep the range and the 501 in 
good condition. 

The shrink-swell potential and the flooding severelv 
limit this soil as a site for dwellings. Dikes, levees, or 
similar structures lessen the flood hazard. Ргорепу de- 
signing and reinforcing foundations and footings and 
backfilling with porous material help to prevent the struc- 
tural damage caused by shrinking and swelling. Low 
strength and the shrink-swell potential are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 

This soil is severely limited as a site for.septic tank 
absorption fields because of the slow permeability. It is 
suitable as a site for sewage lagoons. 

The capability subclass is ІІ. 


Nb—New Cambria silty clay, frequently flooded. 
This nearly level, moderately well drained soil is on flood 
plains. Individual areas are long and narrow and range 
from 10 to 40 acres in size. 

Typically, the surface soil is dark grayish brown and 
dark gray silty clay about 12 inches thick. The subsoil is 
very firm silty clay about 22 inches thick. The upper part 
is dark gray, and the lower part is grayish brown. The 
substratum to a depth of about 60 inches is gray, calcar- 
eous silty clay loam. 

Included with this soil in mapping are small areas of 
Roxbury and Bogue soils. The Roxbury soils are less 
clayey than the New Cambria soil. They are along 
stream channels. The moderately well drained Bogue 
soils are on side slopes. Included soils make up 5 to 10 
percent of the unit. 

Permeability is slow in the New Cambria soil. Surface 
runoff also is slow. Available water capacity is moderate. 
Natural fertility is high, and organic-matter content is 
moderate. The shrink-swell potential is high. The surface 
layer is firm, and tilth is poor. 

Most areas are used for range. This soil has good 
potential for range and for openland wildlife habitat. It 
has poor potential for cultivated crops, windbreaks, build- 
ing site development, and sanitary facilities. 

This soil is best suited to range and pasture. The 
major problem is the erosion caused by flooding. An 
adequate plant cover and ground mulch help to prevent 
excessive soil losses and improve the moisture supplying 
capacity by reducing the runoff rate. Overgrazing re- 
duces the protective plant cover and results in deteriora- 
tion of the plant community. Under these conditions, the 
more desirable grasses are replaced by less productive 
Short grasses and by weeds. Proper stocking rates, rota- 
tion grazing, and deferred grazing keep the range in 
good condition. 

This soil is generally unsuitable as a site for dwellings, 
septic tank absorption fields, local roads and streets, and 
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sewage lagoons because flooding is a severe limitation. 
The capability subclass is Vw. 


Nc—Nibson soils, 3 to 30 percent slopes. These 
moderately sloping to steep, somewhat excessively 
drained soils are on side slopes. Individual areas are 
irregular in shape and range from 20 to 320 acres in 
Size. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick. The subsoil is light gray, friable silty clay 
loam about 6 inches thick. The substratum is very pale 
brown silty clay loam. Interbedded chalky shale and lime- 
Stone are at a depth of about 18 inches. In some steep 
areas the surface layer is lighter colored. In places it is 
gravelly loam or silty clay loam. 

Included with these soils in mapping are small areas of 
Armo and Wakeen soils and limestone outcrop. The 
deep Armo soils are on foot slopes. The moderately 
deep Wakeen soils are on the upper side slopes. The 
limestone outcrop is steep. Included areas make up 10 
to 15 percent of the unit. 

Permeability is moderate in the Nibson soils, and sur- 
face runoff is rapid. Available water capacity is low. Nat- 
ural fertility also is low. The shrink-swell potential is mod- 
erate. 

Most areas are used for range. These soils have good 
potential for range and fair potential for openland wildlife 
habitat. They have poor potential for cultivated crops, 
windbreaks, building site development, and sanitary facil- 
ities. 

These soils are best suited to range (fig. 7). The major 
problems are erosion and the low available water capac- 
ity. An adequate plant cover and ground mulch help to 
prevent excessive soil loss. Overgrazing reduces the 
protective plant cover and results in deterioration of the 
plant community. Under these conditions, the more de- 
sirable grasses are replaced by less productive short 
grasses and by weeds. Proper stocking rates, rotation 
grazing, and deferred grazing keep the range in good 
condition. In some areas the soils are suitable sites for 
Stock water dams. 

The slope and the depth to bedrock severely limit 
these soils as sites for dwellings, local roads and streets, 
septic tank absorption fields, and sewage lagoons. In- 
cluded or adjacent soils that are deep and less sloping 
are better sites. 

The capability subclass is Vle. 


Ra—Roxbury silt loam. This nearly level, well drained 
soil is on stream terraces. It is rarely flooded. Individual 
areas are irregular in shape and range from 40 to 160 
acres in size. 

Typically, the surface layer is dark grayish brown, cal- 
careous silt loam about 22 inches thick. The subsoil is 
friable, calcareous silt loam about 20 inches thick. Тһе 
upper part is dark grayish brown, and the lower part is 
grayish brown. The substratum to a depth of about 60 
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Figure 7.—Cattle grazing on Nibson soils, 3 to 30 percent slopes. The range site is Limy Upland. 


inches is light gray, calcareous silt loam. In places the 
subsoil is more clayey. In some areas the dark colored 
surface layer is less than 22 inches thick. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity is high. The surface layer and 
subsoil are mildly alkaline or moderately alkaline. Natural 
fertility is high, and organic-matter content is moderate. 
The shrink-swell potential is moderate. The surface layer 
is friable and can be easily tilled. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, pasture, openland wildlife habi- 
tat, and windbreaks. It has poor potential for building site 
development and sanitary facilities. 

This soil is suited to corn, wheat, and sorghum and to 
grasses and legumes for hay and pasture. In areas along 
the Solomon River, it is irrigated. In these and other 
irrigated areas, water management and land leveling 
reduce the risk of erosion and improve water distribution. 
Keeping tillage to a minimum and returning crop residue 


to the soil improve fertilitv, help to prevent crusting, and 
increase the infiltration rate. 

Small areas are used for range or hav. Overgrazing 
reduces plant vigor and increases the runoff rate. Proper 
stocking rates, rotation grazing, and deferred grazing 
keep the range in good condition. 

This soil is severelv limited as a site for dwellings 
because of the flooding. Dikes or levees help to prevent 
flooding. Low strength is a severe limitation on sites for 
local roads and streets. Strengthening or replacing the 
base material helps to overcome this limitation. 

The flooding is a moderate limitation on sites for septic 
tank absorption fields. Seepage is a moderate limitation 
on sites for sewage lagoons. Sealing the lagoon helps to 
control the seepage. 

The capabilitv class is |. 


Rb—Roxbury silt loam, channeled. This nearly level, 
well drained soil is on flood plains incised by stream 
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channels that have steep sides. It is frequently flooded. 
Individual areas are long and irregularly shaped and 
range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, cal- 
careous silt loam about 18 inches thick. The subsoil is 
friable, calcareous silt loam about 22 inches thick. The 
upper part is dark grayish brown, and the lower part is 
grayish brown. The substratum to a depth of about 60 
inches is light gray, calcareous silt loam. In places the 
dark colored surface layer is less than 18 inches thick. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity is high. Natural fertility also is 
high, and organic-matter content is moderate. The 
shrink-swell potential is moderate. Scouring and deposi- 
tion occur along and near the stream channel. 

Most areas are used for range or support trees. A few 
small areas are farmed. This soil has good potential for 
range and fair potential for openland and rangeland wild- 
life habitat. It has poor potential for windbreaks, cultivat- 
ed crops, building site development, and sanitary facili- 
ties. 
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This soil is best suited to range and pasture. The 
major problem is the erosion caused һу flooding. An 
adequate plant cover and ground mulch help to prevent 
excessive soil losses and improve the moisture supplving 
capacitv bv reducing the runoff rate. Overgrazing re- 
duces the protective plant cover and results in deteriora- 
tion of the plant communitv. Under these conditions, the 
more desirable grasses are replaced bv less productive 
short grasses and bv weeds. Proper stocking rates, rota- 
tion grazing, and deferred grazing keep the range or 
pasture in good condition. 

This soil is generally unsuitable as a site for dwellings, 
local roads. and streets, septic tank absorption fields; and 
sewage lagoons because flooding is a severe limitation. 

The capability subclass is Vw. 


Rc—Roxbury silt loam, occaslonally flooded. This 
nearly level, well drained soil is on flood plains (fig. 8). 
Individual areas are long and narrow and range from 10 
to 60 acres in size. 


Figure 8.—Typical area of Roxbury silt loam, occasionally flooded, along a stream channel. 
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Tvpicallv, the surface laver is dark gravish brown silt 
loam about 24 inches thick. The subsoil is friable, calcar- 
eous silt loam about 22 inches thick. The upper part is 
dark gravish brown, and the lower part gravish brown. 
The substratum to a depth of about 60 inches is light 
grav, calcareous silt loam. In places the dark colored 
surface laver is less than 24 inches thick. 

Permeabilitv is moderate, and surface runoff is slow. 
Available water capacitv is high. Natural fertilitv also is 
high, and organic-matter content is moderate. Тһе 
shrink-swell potential is moderate. 

About three-fourths of the acreage is farmed, and the 
rest is mainly range. This soil has good potential for 
cultivated crops, range, pasture, and windbreaks and fair 
potential for openland wildlife habitat. It has poor poten- 
tial for building site development and sanitary facilities. 

This soil is suited to wheat, sorghum, and corn and to 
grasses and legumes for hay and pasture. Flooding is a 
hazard in cultivated areas. Keeping tillage to a minimum 
and returning crop residue to the soil improve fertility, 
help to prevent crusting, and increase the infiltration rate. 

This soil is suited to range or hay. Overgrazing, howev- 
er, reduces plant vigor and increases the runoff rate. 
Proper stocking rates, deferred grazing, and rotation 
grazing keep the range in good condition. 

Flooding is a severe limitation if this soil is used as a 
site for dwellings, local roads and streets, septic tank 
absorption fields, or sewage lagoons. Dikes, levees, or 
similar structures lessen the flood hazard. 

The capability subclass is Ilw. 


Rd—Roxburv-Armo complex, 0 to 3 percent 
‘slopes. This map unit consists of nearly level and gently 
sloping, well drained soils on bottom land and side 
slopes. It is about 50 percent Roxbury soil and 40 per- 
cent Armo soil. The occasionally flooded Roxbury soil is 
on flood plains. The gently sloping Armo soil is on side 
slopes. The two soils occur as areas so intricately mixed 
or so small that mapping them separately is not practi- 
cal. Individual areas are irregular in shape and range 
from 20 to 40 acres in size. 

Typically, the Roxbury soil has a surface layer of dark 
grayish brown, calcareous silt loam about 22 inches 
thick. The subsoil is friable, calcareous silt loam about 
22 inches thick. The upper part is dark grayish brown, 
and the lower part is grayish brown. The substratum to a 
depth of about 60 inches is light gray, calcareous silt 
loam. п places the dark colored surface layer is less 
than 22 inches thick. 

Typically, the Armo soil has a surface layer of dark 
gravish brown loam about 11 inches thick. The subsoil is 
grayish brown, friable loam about 14 inches thick. The 
substratum to a depth of about 60 inches is very pale 
brown and pale brown, calcareous clay loam. In some 
areas plowing has mixed the upper part of the subsoil 


23 


with the surface layer. In these areas the surface layer is 
grayish brown. 

Included with these soils in mapping are small areas of 
Tully soils on foot slopes. These included soils have a 
clayey subsoil. They make up 2 to 5 percent of the unit. 

The Roxbury and Armo soils are moderately perme- 
able. Surface runoff is slow. Available water capacity is 
high. Natural fertility also is high, and organic-matter con- 
tent is moderate. The surface layer in both soils is friable 
and can be easily tilled. The shrink-swell potential is 
moderate in the Roxbury soil. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, range, and pasture. They have 
fair to poor potential for building site development and 
sanitary facilities. The Armo soil has good potential for 
openland wildlife habitat. 

These soils are suited to corn, wheat, and sorghum 
and to grasses and legumes for һау and pasture. Н 
cultivated crops are grown, erosion is a hazard. Minimum 
tilage, stubble mulch, grassed waterways, terraces, and 
contour farming help to prevent excessive soil loss. Di- 
versions control the floodwater from nearby uplands. Re- 
turning crop residue to the soil improves fertility, helps to 
prevent crusting, and increases the infiltration rate. 

These soils are suited to range and hay. Overgrazing, 
however, reduces plant vigor and increases the runoff 
rate. Proper stocking rates, rotation grazing, and de- 
ferred grazing keep the range in good condition. 

The Armo soil is suitable as a site for dwellings and 
septic tank absorption fields, but it is severely limited as 
a site for local roads and streets by low strength and is 
moderately limited as a site for sewage lagoons by seep- 
age. Strengthening or replacing the base material helps 
to overcome the low strength. Sealing the lagoon helps 
to control the seepage. 

Flooding severely limits the Roxbury soil as a site for 
dwellings, local roads and streets, septic tank absorption 
fields, and sewage lagoons. Dikes, levees, or similar 
structures lessen the flood hazard. 

The capability subclass is lle. 


Sa—Saltine silt loam. This nearly level, somewhat 
poorly drained, saline-alkali soil is on flood plains. It is 
frequently flooded. 

Typically, the surface layer is light brownish gray silt 
loam about 10 inches thick. The subsoil is about 12 
inches of light brownish gray, firm silt loam that has 
accumulations of soft carbonates. The substratum to a 
depth of about 60 inches is light brownish gray and light 
gray silty clay loam. 

Included with this soil in mapping are small areas of 
New Cambria and Roxbury soils. These soils have a 
lower content of salts than the Saltine soil. 

Permeability is moderately slow in the Saltine soil, and 
surface runoff is slow. Natural fertility is low, and organic- 
matter content is moderate. The soil contains an exces- 
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sive amount of sodium and soluble salts. The water table 
is at a depth of 2 to 3 feet in winter and spring. 

Most areas are used for range. This soil has fair po- 
tential for range and good potential for wetland wildlife 
habitat. It has poor potential for cultivated crops, wind- 
breaks, building site development, and sanitary facilities. 

This soil is better suited to range than to cultivated 
crops because of the excessive amount of sodium and 
the wetness. The vegetation is mostly inland saltgrass 
and sedges. Some areas have no plant cover. Overgraz- 
ing reduces plant vigor. Proper stocking rates and de- 
ferred grazing keep the range in good condition. 

This soil is generally unsuitable as a site for dwellings, 
local roads and streets, septic tank absorption fields, and 
sewage lagoons because flooding and wetness are 
severe limitations. The adjacent soils that are less se- 
verely limited are better sites. 

The capability subclass is VIs. 


Ta—Timken clay, 3 to 20 percent slopes. This mod- 
erately sloping to moderately steep, moderately well 
drained soil is on side slopes. Individual areas are irregu- 
lar in shape and range from 50 to 300 acres in size. 

Typically, the surface layer is gray clay about 4 inches 
thick. The next 4 inches is olive gray, very firm clay. The 
substratum is gray clay. Clayey shale is at a depth of 
about 16 inches. In places the clayey shale is at a depth 
of more than 20 inches. 

Included with this soil in mapping are small areas of 
shale outcrop and the frequently flooded New Cambria 
soils. The New Cambria soils are on flood plains. The 
shale is on side slopes and in nearly level areas. 

Permeability is very slow in the Timken soil. Surface 
runoff is rapid. Available water capacity is low. Natural 
fertility also is low. The shrink-swell potential is high. 
Root penetration is restricted by the acid clayey shale 
below a depth of 16 inches. 

Most areas are used for range. This soil has fair po- 
tential for range. It has poor potential for cultivated 
crops, windbreaks, rangeland wildlife habitat, building site 
development, and sanitary facilities. 

This soil is best suited to range. The major problems 
are erosion and the low available water capacity. An 
adequate plant cover and ground mulch help to prevent 
excessive soil losses and improve the moisture supplying 
capacity by reducing the runoff rate. Overgrazing re- 
duces the protective plant cover and results in deteriora- 
tion of the plant community. Under these conditions, the 
more desirable grasses are replaced by less productive 
short grasses and by weeds. Proper stocking rates, rota- 
tion grazing, and deferred grazing keep the range in 
good condition. 

The shrink-swell potential and the depth to bedrock 
are severe limitations if this soil is used as a site for 
dwellings with basements. Properly designing and rein- 
forcing foundations and backfilling with porous material 
help to prevent the structural damage caused by shrink- 
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ing and swellihg. The shrink-swell potential and low 
strength are severe limitations on sites for local roads 
and streets. Strengthening or replacing the base material 
helps to overcome these limitations. 

This soil is generally unsuitable as a site for septic 
tank absorption fields and sewage lagoons. The very 
slow permeability and the depth to bedrock are severe 
limitations on sites for septic tank absorption fields, and 
the slope and the depth to bedrock are severe limita- 
tions on sites for sewage lagoons. The deeper, less 
sloping adjacent soils are better sites. 

The capability subclass is VIIs. 


Tb—Tuliv siltv clay loam, 3 to 7 percent slopes. 
This moderately sloping, wel! drained soil is on foot 
slopes. Individual areas are irregular in shape and range 
from 10 to 40 acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam about 10 inches thick. The subsoil is about 30 
inches thick. The upper part is very dark grayish brown, 
firm silty clay loam; the middle part is dark grayish brown 
and grayish brown, firm silty clay; and the lower part is 
dark brown, firm silty clay. The substratum to a depth of 
about 60 inches is brown, calcareous silty clay. 

Included with this soil in mapping are small areas of 
the less clayey Armo soils on foot slopes. These soils 
make up 10 to 15 percent of the unit. 

Permeability is slow in the Tully soil, and surface runoff 
is medium. Available water capacity is high. Reaction is 
slightly acid or neutral in the surface layer and slightly 
acid or medium acid in the subsoil. Natural fertility is 
high, and organic-matter content is moderate. The 
shrink-swell potential is high. The surface layer is friable 
and can be easily tilled. 

About three-fourths of the acreage is farmed, and the 
rest is mainly range or pasture. This soil has good poten- 
tial for cultivated crops, range, and pasture and fair po- 
tential for windbreaks and openland and rangeland wild- 
life habitat. It has poor potential for building site develop- 
ment and sanitary facilities. 

This soil is suited to wheat and sorghum and to 
grasses and legumes for hay and pasture. If cultivated 
crops are grown, erosion is a hazard. Minimum tillage, 
stubble mulch, grassed waterways, terraces, and contour 
farming help to prevent excessive soil loss. Returning 
crop residue to the soil improves fertility, helps to pre- 
vent crusting, and increases the infiltration rate. 

Using this soil for range or pasture is effective in 
controlling erosion. Overgrazing, however, reduces plant 
vigor and increases the runoff rate. Proper stocking 
rates, deferred grazing, and rotation grazing keep the 
range in good condition. 

This soil is severely limited as a site for dwellings by 
the shrink-swell potential. Properly designing and rein- 
forcing foundations, installing foundation drains, and 
backfilling with porous material help to prevent the struc- 
tural damage caused by shrinking and swelling. The 
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shrink-swell potential and low strength are severe limita- 
tions on sites for local roads and streets. Strengthening 
or replacing the base material helps to overcome these 
limitations. 

The slow permeabilitv is a severe limitation on sites for 
septic tank absorption fields. Enlarging the absorption 
field improves these septic tank svstems. The slope is a 
moderate limitation on sites for sewage lagoons. 

The capabilitv subclass is Ше. 


Wa—Wakeen silt loam, 3 to 7 percent slopes. This 
moderately sloping, well drained soil is on convex side 
slopes. Individual areas are long and irregularly shaped 
and range from 5 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsoil is friable silty 
clay loam about 18 inches thick. The upper part is gray- 
ish brown, and the lower part is very pale brown. Chalky 
limestone interbedded with chalky shale is at a depth of 
about 28 inches. 

Included with this soil in mapping are small areas of 
Mento and Nibson soils. The deep Mento soils have a 
more clayey subsoil than the Wakeen soil. They are on 
the upper side slopes. The shallow Nibson soils are on 
the lower side slopes. Included soils make up 10 to 15 
percent of the unit. 

Permeability and available water capacity are moder- 
ate in the Wakeen soil. Surface runoff is medium. Natural 
fertility also is medium, and organic-matter content is 
moderate. The shrink-swell potential is moderate. The 
surface layer is friable and can be easily tilled. Root 
penetration is restricted below a depth of about 28 
inches. 

Most areas are used for range. This soil has good 
potential for range and pasture. It has fair potential for 
cultivated crops, openland and rangeland wildlife habitat, 
windbreaks, building site development, and sanitary facil- 
ities. 

This soil is moderately well suited to wheat and sor- 
ghum and to grasses for hay. Sorghum is susceptible to 

- chlorosis. If cultivated crops are grown, erosion is a 
hazard. Minimum tillage, stubble muich, grassed water- 
ways, terraces, and contour farming help to prevent ex- 
cessive soil loss. Returning crop residue to the soil im- 
proves fertility, helps to prevent crusting, and increases 
the infiltration rate. 

Using this soil for range or pasture is effective in 
controlling erosion. Measures that maintain or improve 
the stand of range plants are needed. Overgrazing re- 
duces plant vigor and increases the runoff rate. Proper 
stocking rates, proper distribution of salt; and deferred 
grazing keep the range in good condition. 

This soil is moderately limited as a site for dwellings 
with basements because of the shrink-swell potential 
and the depth to bedrock. Properly designing and rein- 
forcing foundations, installing foundation drains, and 
backfilling with porous material help to prevent the struc- 
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tural damage caused by shrinking and swelling. Low 
strength is a severe limitation on sites for local roads 
and streets. Strengthening or replacing the base material 
helps to overcome this limitation. 

The depth to bedrock is a severe limitation on sites for 
septic tank absorption fields and a moderate limitation 
on sites for sewage lagoons. Also, slope and seepage 
are moderate limitations on sites for sewage lagoons. 
Sealing the lagoon helps to control the seepage. 

The capability subclass is IVe. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for speci- 
fied land uses can be determined, soil limitations to 
these land uses can be identified, and costly failures in 
houses and other structures, caused by unfavorable soil 
Properties, can be avoided. A site where soil properties 
are favorable can be selected, or.practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
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soil survey. The safe disposal of wastes, for example, is 
closelv related to properties of the soil. Pavements, 
sidewalks, campsites, plavgrounds, lawns, and trees and 
shrubs are influenced Бу the nature of the soil. 


Crops and pasture 


Earl J. Bondv, agronomist, Soil Conservation Service, helped prepare 
this section. 


The major management concerns in the use of the 
soils for сгорв and pasture аге described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not соттоту grown in the survev 
area, are discussed; the svstem of land capabilitv classi- 
fication used bv the Soil Conservation Service is ex- 
plained; and the estimated vields of the main crops and 
һау and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survev area and about the man- 
agement practices- that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of $01, 
information about management is presented in the sec- 
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tion "Soil maps for detailed planning." Planners of man- 
agement systems for individua! fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

About two-thirds of the acreage of Mitchell County was 
cropped in 1967. During the period 1965 to 1975, slightly 
more than 50 percent of the cropland was planted to 
wheat (fig. 9). About 25 percent of the cropped acreage 
was summer fallowed for wheat, and 16 percent was 
planted to sorghum. A small acreage was planted to 
alfalfa, corn, oats, barley, rye, and soybeans. 

The acreage planted to wheat has fluctuated over the 
years because of production controls and economic and 
other factors, but the average from 1965 to 1975 is 
about the same as that from 1955 to 1965. The acreage 
that is summer fallowed increased from 21 to 25 per- 
cent, but thís trend has been reversed. | 

Soil erosion is the major problem on about 75 percent: 
of the cropland in the countv. If the slope is more than 1 
percent, erosion is a hazard. 

Loss of the surface laver through erosion is damaging 
because it reduces productivitv and results in sedimenta- 
tion in streams. Productivitv is reduced as the surface 
layer is lost and part of the subsoil is incorporated into а 


Figure 9.—Wheat planted on the contour on terraced Harnev soils. 
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plow layer. Loss of the surface layer is especially damag- 
ing on soils that have a clayey subsoil, such as Mento 
soils. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water. 

Erosion-control practices provide a protective plant 
cover, reduce the runoff rate, and increase the infiltration 
rate. A cropping system that keeps plant cover on the 
Soil for extended periods reduces the risk of erosion and 
preserves the productive capacity of the soil. 

Terraces and diversions reduce the length of slopes 
and the risks of runoff and erosion. They are most practi- 
cal on deep, well drained soils that have uniform, regular 
slopes. Almost all of the soils in the county have these 
characteristics. 

Contour tillage generally should be used in combina- 
tion with terraces. It is best suited to those soils that 
have smooth, uniform slopes and can be terraced. 

Leaving crop residue on the surface, through either 
minimum tillage or stubble mulching, increases the infil- 
tration rate and reduces the runoff rate and the hazard 
of erosion. Also, the extra cover helps to control soil 
blowing. These practices are becoming more common in 
Mitchell County. 

Information about the design of erosion-control prac- 
tices is available in local offices of the Soil Conservation 
Service. The latest information about growing crops can 
be obtained from the Cooperative Extension Service or 
the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. Іп any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil or that a 
given crop is not commonly irrigated. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. A few farm- 
ers may be obtaining average yields higher than those 
shown in table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
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levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown; that good quality irrigation water is uniformly ap- 
plied in proper amounts as needed; and that tillage is 
kept to a minimum. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
capability class and subclass are defined in the following 
paragraphs. A survey area may not have soils of all 
classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class || soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 
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Class IV soils һауе verv severe limitations that reduce 
the choice of plants, or that require verv careful manage- 
ment, or both. 

Class V soils are not likelv to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, Пе. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability subclass is identified in the description 
of each soil mapping unit in the section "Soil maps for 
detailed planning." 


Rangeland 


Kenneth L. Hladek, range conservationist, Soil Conservation Service, 
helped prepare this section. 


About 116,596 acres, or 26 percent of the acreage in 
Mitchell County, is rangeland. At least 30 percent of the 
value of agricultural products in the county is derived 
from livestock, principally cattle. Most of the livestock is 
raised on small stock farms. These small farms are 
dominant in the northern half of the county, where small 
acreages of rangeland are interspersed with larger acre- 
ages of cropland. The larger ranches are dominant in the 
southern part of the county, where rangeland tends to 
occur as larger, more continuous tracts. 

A few livestock producers extend their grazing sea- 
sons by managing cool-season pastures, chiefly brome- 
grass pastures. On most rangeland crop residue from 
grain sorghum provides supplemental forage. In winter, 
hay and protein concentrates generally supplement 
native forage. 

Soils strongly influence the potential natural plant com- 
munity for any given area in the county. The soils in this 
county are suitable for mixed grass prairie. Also, the 
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amount of precipitation favors this kind of plant commu- 
nity. Bluestem and grama grasses dominate the plant 
communities. 

Where climate and topography are about the same, 
differences in the kind and amount of vegetation that 
rangeland can produce are related closely to the kind of 
soil. Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the tota! annual production of vegetation in 
favorable, normal, and unfavorable years; the character- 
istic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural 
plant community of predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or browsing. 
The following are explanations of column headings in 
table 6. 

A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those 
areas where the relationship between soils and vegeta- 
tion has been established, range sites can be interpreted 
directly from the soil map. Properties that determine the 
capacity of the soil to supply moisture and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
in а favorable year the amount and distribution of pre- 
cipitation and the temperatures are such that growing 
conditions are substantially better than average; in а 
normal year these conditions are about average for the 
area; in an unfavorable year, growing conditions are well 
below average, generally because of low available soil 
moisture. 

Dry weight refers to the total air-dry vegetation pro- 
duced per acre each year by the potential natural plant 
community. Vegetation that is highly palatable to live- 
stock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively 
by wildlife. 

Characteristic species of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed by 
common name. Under Composition, the expected pro- 
portion of each species is presented as the percentage, 
in air-dry weight, of the total annual production of herba- 
ceous and woody plants. The amount that can be used 
as forage depends on the kinds of grazing animals and 
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on the grazing season. Generaliv all of the vegetation 
produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munitv, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined bv comparing the present plant com- 
munitv with the potential natural plant communitv on a 
particular range site. The more closelv the existing com- 
munitv resembles the potential communitv, the better the 
range condition. The objective in range management is 
to control grazing so that the plants growing on a site 
are about the same in kind and amount as the potential 
natural plant communitv for that site. Such management 
generaliv results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife habi- 
tat, and protects soil and water resources. 

Forage production has been reduced in manv areas in 
Mitchell Countv because the natural plant communitv 
has been depleted bv excessive continuous grazing. 
Good range management that is based on soil survev 
information and other inventory data maintains or im- 
proves forage production. Proper grazing use and good 
grazing distribution help to keep the range in good condi- 
tion. Deferred grazing, weed control, and reseeding of 
marginal or abandoned cropland improve rangeland. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, build- 
ings, and vards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of iow- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wild- 
life. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 7 based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. 
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Careful planning and special management are needed 
when windbreaks are established. The trees and shrubs 
should be selected according to their suitability for differ- 
ent kinds of soil. They should not be planted, for exam- 
ple, оп Bogue, Hedville, Nibson, Saltine, and Timken 
soils, which are generally unsuitable for windbreaks. Site 
preparation is needed before the trees or shrubs are 
planted. Controlling grasses and weeds increases the 
amount of moisture that is available to the roots. In 
areas supporting young trees, protection from fire, live- 
stock, insects, rabbits, and rodents is needed. 

Additional information about planning windbreaks and 
screens and the planting and care of trees can be ob- 
tained from local offices of the Soil Conservation Service 
or the Cooperative Extension Service or from nursery- 
men. 


Engineering 


Glen Creager, Jr., civil engineer, Soil Conservation Service, helped 
prepare this section. 


This section provides information about the use of 
Soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties" section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, compressibility, slope stability, and other 
factors of expected soil behavior in engineering uses. As 
appropriate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
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svstems, and other engineering works. Тһе ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminarv estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highwavs, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitarv landfills, 
onsite sewage disposal svstems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (B) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of ihe scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 9, for sani- 
tary facilities. Table 11 shows the kind of limitations for 
water management. Table 10 shows the suitability of 
each kind of soil as a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated іп table 8. A s/ight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A mod- 
erate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limi- 
tations can be overcome or minimized by special plan- 
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ning and design. À severe limitation indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive maintenance 
is required. For some soils rated severe, such costly 
measures may not be feasible. 

Shallow excavalions are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. in addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of а dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
Soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
Soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
Slope, depth to hard rock or very compact layers, and 
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content of large stones affect stability and ease of exca- 
vation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
Officials. Table 9 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as s/ight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms slight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be іп- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
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Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon’s capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 
Unless otherwise stated, the limitations in table 9 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill! should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or siltv and free of 
stones or boulders are better than: other soils. Clayey 
Soils may be sticky and difficult to spread; sandy soils 
may be subject to зо! blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 
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Where it is necessarv to bring іп soil material for dailv 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibilitv, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as а source of roadfill, 
sand, gravel, and topsoil is indicated in table 10 bv 
ratings of good, fair, or poor. The texture, thickness, and 
organic-matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 

-Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate  shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 
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The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil. is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the А1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than В inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 the soil and site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 
water-control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 
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Embankmenis, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stabilitv, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitabilitv of a soil for 
use in embankments, dikes, and levees. 

Drainage ot soil is affected bv such soil properties as 
permeabilitv; texture; depth to bedrock, hardpan, or other 
lavers that.affeċt the rate of water movement; depth to 
the water tabie; slope; stabilitv of ditchbanks; susceptibil- 
itv to flooding; salinitv and alkalinitv; and availabilitv of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


Robert J. Higgins, biologist, Soil Conservation Service, helped pre- 
pare this section. 


Mitchell County has several areas of scenic and histor- 
ic interest. The Solomon River and several watershed 
lakes and farm ponds provide opportunities for recrea- 
tion on privately owned land. Areas near the Glen Elder 
Reservoir, which are open to the public, are sites for 
camping, hunting, fishing, boating, picnicking, and sight- 
seeing. The potential for additional recreational develop- 
ment is fair. 

The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
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pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. S/ighf means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
Soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 12 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 9, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
B. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock or hardpan should be enough to allow necessary 
grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They have moderate slopes and 
have few or no stones or boulders on the surface. 
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Wildlife habitat 


Robert J. Higgins, biologist, Soil Conservation Service, helped pre- 
pare this section. 


The primarv game species in Mitchell Countv are 
pheasant, bobwhite quail, mourning dove, cottontail 
rabbit, fox squirrel, white-tailed deer, and several species 
of waterfowl. Nongame species are numerous because 
the types of habitat are diverse. Cropland, woodland, 
and grassland are interspersed throughout the county. 
Each of these is a habitat for particular kinds of wildlife. 

Furbearers are sparse to common along the Solomon 
River and its tributaries. Trapping is limited. 

The Glen Elder Reservoir, stockwater ponds, streams, 
and watershed lakes provide good to excellent fishing. 
Bass, channel cat and flathead catfish, carp, and bluegili 
are commonly fished from these waters. 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate; or is inaccessible, wildlife either are scarce 
or do not inhabit the area. : 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 13, the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
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impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are wheat, 
oats, barley, and grain sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soi! moisture are also considerations. 
Examples of wild herbaceous plants are bluestem, 
switchgrass, goldenrod, ragweed, wheatgrass, native le- 
gumes, and grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 
and moisture. Examples of shrubs are gooseberry, dog- 
wood, blackberry, buckbrush, prairie rose, and sumac. 

Wetland píants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants аге 
smartweed, cattail, saltgrass, and prairie cordgrass and 
rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 
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The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, mourning dove, pheasant, mead- 
owlark, field sparrow, cottontail rabbit, and red fox. 

Wetland habitat consists of open, marshv or swampv, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, redwinged blackbirds, musk- 
rat, mink, and beaver. 

Rangeland habitat consists of areas of wild herba- 
ceous plants and shrubs. Wildlife attracted to rangeland 
include prairie chicken, badgers, jack rabbits, prairie 
dogs, mule deer, meadowlark, dickcissels, and hawks. 

Technical assistance in planning wildlife areas and in 
determining suitable species of vegetation for planting 
can be obtained from the Soil Conservation Service, the 
Kansas Fish and Game Commission, and the Coopera- 
tive Extension Service. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the manv thousands of soil borings made during 
the course of the survev and the laboratorv analvses of 
selected soil samples from tvpical profiles. 

In making soil borings during field mapping, soil scien- 
tists identifv several important soil properties. Thev note 
the seasonal soil moisture condition or the presence of 
free water and its depth. For each horizon in the profile, 
they note the thickness and color of the soil material; the 
texture, or amount of clav, silt, sand, and gravel or other 
coarse fragments; the structure, or the natural pattern of 
cracks and pores in the undisturbed soil; and the consis- 
tence of the soil material in place under the existing soil 
moisture conditions. Thev record the depth of plant 
roots, determine the pH or reaction of the soil, and 
identifv anv free carbonates. 

Samples of soil material are analvzed in the laboratorv 
to verifv the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
Survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
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zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” қ 

Texture is described іп table 14 іп the standard terms 
used Бу the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clav in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, "gravelly loam." Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through А-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group А-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
А-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
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material can be indicated bv a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, Бу weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainlv bv observing volume percentage in the 
field and then converting that, bv formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survev 
area and in nearbv areas and on field estimates from 
manv borings made during the survev. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Phvsical and chemical properties 


Table 15 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the tvpical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeabilitv is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 

‚ ог texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage svstems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal svstems, and in manv other aspects of land use 
and management. 

Available water capacitv is rated on the basis of soil 
characteristics that influence the abilitv of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Sħallow-rooted plants are not likelv to use 
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the available water from the deeper soil horizons. Availa- 
Ые water capacitv is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion svstems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on manv 
field checks. For manv soils, the values have been veri- 
Несі by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
Soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequency 
of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 15. 
Salinity affects the suitability of a soil for crop production, 
its stability when used as a construction material, and its 
potential to corrode metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
Soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 
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1. Sands, coarse sands, fine sands, and verv fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. : 

4. Clays, siltv clavs, clav loams, and siltv clav loams 
that are more than 35 percent clav. These soils are 
moderatelv erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finelv divided calcium carbonate and 
sandv clav loams and sandv clavs that are less than 5 
percent finelv divided calcium carbonate. These soils are 
slightiv erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Гоату soils that аге 18 to 35 percent clav and less 
than 5 percent finelv divided calcium carbonate, except 
Silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
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texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tíal, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
Sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicat- 
ed. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
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how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain bv bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in manv soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock депегаНу requires 
blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures bv frost 
ћеампа and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
‘freezing temperature zone in the soil, which causes ісе 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most important soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (3). Unless 
otherwise noted, matrix colors described are for dry soil. 
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Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section “Soil maps for detailed planning." 


Anselmo series 


The Anselmo series consists of deep, well drained, 
moderately rapidly permeable soils on uplands. These 
Soils formed in sandy and loamy sediments. Slope 
ranges from 1 to 4 percent. 

Anselmo soils are adjacent to Harney soils on uplands. 
Harney soils formed in silty loess and have an argillic 
horizon of silty clay loam. 

Typical pedon of Anselmo sandy loam, 1 to 4 percent 
slopes, 800 feet west and 400 feet north of the south- 
east corner of sec. 31, T. 6S, R. 9 W. 


A1—0 to 14 inches; dark grayish brown (10YR 4/2) 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine granular structure; slightly hard, 
very friable; few worm casts; numerous roots; slight- 
ly acid; clear smooth boundary. 

B2—14 to 24 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, very friable; neutral; gradual smooth boundary. 

C1—24 to 48 inches; brown (10ҮН 5/3) fine sandy loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; soft, very friable; neutral; clear 
smooth boundary. 

C2—48 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grained; loose, very 
friable; moderately alkaline. 


The thickness of the solum ranges from 16 to 34 
inches and the depth to free carbonates from 30 to 60 
inches. The mollic epipedon is 10 to 20 inches thick. It 
includes the upper part of the B horizon in some pedons. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. It is dominantly sandy 
loam, but the range includes fine sandy loam. The B 
horizon has hue of 10YR, value of 4 to 6 (3 or 4 moist), 
and chroma of 2 to 4. It is fine sandy loam or loam. The 
C horizon has hue of 10YR, value of 5 to 7 (4 to 6 
moist), and chroma 2 to 4. It is fine sandy loam, loamy 
fine sand, or fine sand. The depth to fine sand or sand 
ranges from 44 to 52 inches. In places silty and loamy 
strata are below a depth of 40 inches. 


Armo series 


The Armo series consists of deep, well drained, mod- 
erately permeable soils on foot slopes. These soils 
formed in calcareous, loamy alluvial and colluvial materi- 
al. Slope ranges from 2 to 15 percent. 
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Агто soils are commonly adjacent to Brownell, 
Nibson, Roxbury, and Tully soils. The moderately deep 
Brownell soils and the shallow Nibson soils formed in 
material weathered from limestone and chalky shale. 
They are on the steeper upper side slopes. Roxbury soils 
have a mollic epipedon that is more than 20 inches 
thick. These nearly level soils are on stream terraces at 
the lower elevations. Tully soils have a clayey argillic 
horizon. They are on foot slopes. 

Typical pedon of Armo loam, 3 to 7 percent slopes, 
2,400 feet south and 600 feet east of the northwest 
corner of sec. 25, T. 6 S., А. 8 W. 


A1—0 to 10 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; moderate 
medium granular structure; slightly hard, friable; 3 
percent limestone gravel; many fine roots; strong 
effervescence; mildly alkaline; many worm casts; 
gradual smooth boundary. 

B2—10 to 26 inches; grayish brown (10YR 5/2) loam, 
dark brown (10YR 4/3) moist; weak medium suban- 
gular blocky structure; hard, friable; few fine roots; 
strong effervescence; moderately alkaline; gradual 
smooth boundary. 

Cica—26 to 35 inches; very pale brown (10YR 7/3) clay 
loam, pale brown (10YR 6/3) moist; weak medium 
subangular blocky structure; very hard, friable; few 
fine roots; common thin threads of carbonate; vio- 
lent effervescence; moderately alkaline; thin strata 
of limestone gravel; gradual wavy boundary. 

C2—35 to 60 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 5/3) moist; weak medium subangular 
blocky structure; hard, friable; interbedded thin strata 
of pebbles, mostly limestone; few fine roots; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. These soils contain free carbonates throughout. 
The mollic epipedon is 7 to 20 inches thick. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 to 3. It is dominantly loam, but 
in some pedons it is silt loam. In some pedons it con- 
tains rounded pebbles of limestone less than 1 inch in 
diameter. The B2 and C horizons have hue of 10YR, 
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. The 


B horizon is loam, silty clay loam, or light clay loam. The' 


C horizon is light clay loam or silt loam irregularly strati- 
fied with coarse gravel. It ranges from 15 to 25 percent 
pebbles, mostly chalk fragments. 


Bogue series 


The Bogue series consists of moderately deep, moder- 
ately well drained, very slowly permeable soils on up- 
lands. These soils formed in clayey material weathered 
from acid shale. Slope ranges from 3 to 15 percent. 
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Bogue soils are commonly adjacent to Armo, Corinth, 
New Cambria, and Timken soils. The deep, calcareous 
loamy Armo soils are on the upper slopes. The calcare- 
ous Corinth soils have a light colored surface layer. They 
formed in material weathered from calcareous shale on 
the lower slopes. The deep, calcareous New Cambria 
soils have a thicker mollic epipedon than Bogue soils. 
They are on flood plains. The shallow Timken soils and 
the Bogue soils are in similar positions on the landscape. 

Typical pedon of Bogue clay, in an area of Bogue- 
Armo complex, 3 to 15 percent slopes, 1,000 feet east 
and 200 feet north of the southwest corner of sec. 1, T. 
8 S, R. 10 W. 


А1--0 to 6 inches; gray (5\ 5/1) clay, dark gray (bY 4/1) 
moist; weak very thick platy structure parting to 
weak medium subangular blocky; very hard, very 
firm; many fine roots; 3 percent calcite fragments; 
moderately alkaline; gradual smooth boundary. 

B1—6 to 11 inches; gray (5Y 5/1) clay, dark gray (5Y 
4/1) moist; weak coarse blocky structure; extremely 
hard, extremely firm; common fine roots; neutral; 
gradual wavy boundary. 

B2—11 to 20 inches; gray (5Y 5/1) clay, dark gray (5Y 
4/1) and very dark gray (2.5Y 3/1) moist; few fine 
distinct dark yellowish brown (10YR 4/4) mottles; 
weak coarse blocky structure; extremely hard, ex- 
tremely firm; few fine roots; few slickensides with 
faces that intersect and incline 20 to 30 degrees 
from horizontal; moderately alkaline; gradual wavy 
boundary. 

C1—20 to 24 inches; gray (БҮ 5/1) clay, dark gray (БҮ 
4/1) and black (5Y 2/1) moist; weak medium blocky 
Structure; few fine distinct dark yellowish brown 
(10YR 4/4) mottles; extremely hard, extremely firm; 
few fine roots; very strongly acid; gradual smooth 
boundary. 

C2—24 to 34 inches; gray (5Y 5/1) clay, dark gray (5Y 
4/1) and very dark gray (2.5Y 3/1) moist; moderate 
thin platv structure; extremely hard, extremely firm: 
few fine roots; 10 percent small shale fragments and 
few yellowish brown (10YR 5/4) horizontal and ob- 
lique strata 5 to 10 millimeters thick; very strongly 
acid; gradual smooth boundary. 

Cr—34 inches; dark gray (5Y 4/1) clayey shale; common 
yellowish brown (10YR 5/7) horizontal strata 1 to 2 
centimeters thick. 


The thickness of the solum ranges from 15 to 23 
inches and the depth to unweathered fissile shale from 
20 to 40 inches. іп some pedons the solum has carbon- 
ates occurring as chalk or calcite fragments along old 
cracks. It ranges from neutral to moderately alkaline. The 
C horizon ranges from medium acid to very strongly acid. 
A granular mulch is commonly at the surface. It is 1/2 
inch to 1 inch thick. 
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Тһе А horizon has hue of 10VR, 2.5Y, or 5\; value of 
5 to 7 (4 ог 5 moist); and chroma of less than 1.5. It is 
dominantly clay, but the range includes silty clay. The B1 
horizon has the same range in color as the A horizon. 
The B2 horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 
or 5 moist), and chroma of 0 to 2. It commonly has 
mottles and iron stains, which have hue of 10YH to 5Y, 
value of 5 to 7 (4 to.6 moist), and chroma of 4 to 7. The 
C horizon has hue of 2.5Y or 5Y, value of 3 to 6 (2 to 4 
moist), and chroma of 0 to 3. 


Brownell series 


The Brownell series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in calcareous loamy material weathered 
from chalky limestone. Slope ranges from 3 to 15 per- 
cent. 

Brownell soils are similar to the Wakeen soils and are 
commonly adjacent to Armo, Harnev, Mento, and 
Wakeen soils. The deep loamy Armo soils are on foot 
slopes. The deep Harney soils have an argillic horizon. 
They are on the upper side slopes and on ridgetops. The 
deep Mento soils have an argillic horizon. They formed 
in loess over chalky limestone on side slopes above 
Brownell soils. Wakeen soils contain fewer coarse frag- 
ments than Brownell soils. They аге on the upper side 
slopes. 

Typical pedon of Brownell gravelly loam, in an area of 
Brownell-Rock outcrop complex, 3 to 30 percent slopes, 
200 feet north and 100 feet west of the southeast corner 
of sec. 11, T. 9 S., В. 10 W. 


А1--0 to 8 inches; very dark gray (10YR 3/1) gravelly 
loam, very dark brown (10YR 2/2) moist; strong fine 
and medium granular structure; slightly hard, friable; 
many fine roots; 30 percent limestone gravel; 
common worm casts; violent effervescence; moder- 
ately alkaline; gradual smooth boundary. 

B2—8 to 14 inches; grayish brown (10ҮН 5/2) very grav- 
elly loam, dark grayish brown (10YR 4/2) moist; 
moderate fine subangular blocky structure; slightly 
hard, friable; many fine and medium roots; few worm 
casts; 60 percent chalky limestone fragments; 
strong effervescence; moderately alkaline; gradual 
smooth boundary. 

C—14 to 36 inches; very pale brown (10YR 8/4) chan- 
nery loam, very pale brown (10YR 8/3) moist; weak 
coarse subangular blocky structure; slightly hard, fri- 
able; few fine roots; 80 percent limestone fragments; 
loamy material filling the interstices; strong efferves- 
cence; moderately alkaline; abrupt smooth bound- 
ary. 

R—36 inches; very pale brown (10YR 8/3) chalky lime- 
stone. 
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The thickness of the solum ranges from 10 to 20 
inches and the depth to chalky limestone bedrock from 
20 to 40 inches. The mollic epipedon is 7 to 12 inches 
thick. Typically, these soils are calcareous throughout. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. It is dominantly gravelly 
loam, but the range includes silt loam and loam. The B2 
horizon has hue of 10YR, value of 3 to 6 (2 to 4 moist), 
and chroma of 1 to 3. It is very gravelly loam, gravelly 
loam, or channery loam. It ranges from 50 to 65 percent 
limestone pebbles or fragments 1/2 inch to 4 inches in 
diameter. The C horizon has hue of 10YR, value of 6 to 
8 (6 to 8 moist), and chroma of 1 to 4. It is channery 
loam or very gravelly loam. It ranges from 50 to 80 
percent chalky limestone fragments 1 inch to 6 inches in 
diameter. 


Corinth series 


The Corinth series consists of moderately deep, well 
drained, moderately slowly permeable, calcareous soils 
on uplands. These soils formed in material weathered 
from calcareous clayey shale. Slope ranges from 3 to 15 
percent. 

Corinth soils are commonly adjacent to Armo, Bogue, 
Harney, and New Cambria soils. The deep, calcareous 
loamy Armo soils have a mollic epipedon. They are on 
foot slopes. The moderately deep Bogue soils formed in 
material weathered from acid shale. They are slightly 
higher on the landscape than Corinth soils. The deep 
Harney soils have a mollic epipedon. They are on the 
upper side slopes. The deep, moderately well drained 
New Cambria soils are on flood plains. 

Typical pedon of Corinth silty clay loam, 3 to 7 percent 
slopes, 2,400 feet north and 200 feet west of the south- 
east corner of sec. 18, T. 9 S., R. 10 W. 


А11--0 to 5 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; moder- 
ate medium and fine granular structure; hard, firm; 
many fine roots; few worm casts; strong efferves- 
cence; mildly alkaline; clear smooth boundary. 

A12—5 to 9 inches; light olive brown (2.5Y 5/3) silty clay 
loam, olive brown (2.5Y 4/4) moist; moderate fine 
subangular blocky structure; hard, firm; many fine 
roots; few worm casts; 2 percent flat fragments of 
calcite; strong effervescence; mildly alkaline; gradual 
smooth boundary. : 

B2—9 to 22 inches; light yellowish brown (2.5Y 6/3) silty 
clay loam, olive brown (2.5Y 4/3) moist; moderate 
fine and very fine subangular blocky structure; very 
hard, firm; many fine roots; few worm casts; 2 per- 
cent flat calcite fragments; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C—22 to 32 inches; light yellowish brown (10YR 6/4) 
silty clay loam, yellowish brown (10YR 5/4) moist; 
weak fine subangular blocky structure; 5 percent 
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soft chalkv shale fragments; verv hard, firm; few fine 
roots; many flat pieces of calcite; violent efferves- 
cence; moderately alkaline; gradual wavy boundary. 

Cr—32 inches; light yellowish brown (10YR 6/4) and 
brown (10YR 4/3) soft platy shale of silty clay loam 
texture; strong effervescence; mildly alkaline; calcite 
and carbonates. 


The thickness of the solum ranges from 15 to 30 
inches and the depth to unweathered, calcareous clayey 
shale from 20 to 40 inches. Typically, free carbonates 
are throughout the soil, but in some pedons they are not 
evident in the upper 6 inches. Below the cambic horizon, 
the content of free carbonates is more than 40 percent. 

The A horizon has hue of 2.5Y or 10YR, value of 5 or 
6 (4 or 5 moist), and chroma of 2 to 4. The B horizon 
has hue of 2.5Y or 10YR, value of 5 to 7 (4 to 6 moist), 
and chroma of 3 to 6. It is silty clay loam or silty clay. The 
C horizon has hue of 10YR or 2.5Y, value of 6 to 8 (4 to6 
moist), and chroma of 4 to 8. It is silty clay loam or silty 
clay. 


Crete series 


The Crete’ series consists of deep, moderately well 
drained, slowly permeable soils on loess-covered up- 
lands. These soils formed in calcareous silty loess. Slope 
is 0 to 1 percent. 

Crete soils are similar to Detroit, Harney, Mento, and 
Tully soils and are commonly adjacent to Harney, Mento, 
and Nibson soils. Detroit soils have a more clayey sur- 
face layer than Crete soils. They are on stream terraces. 
The well drained Harney soils have a thinner mollic epi- 
pedon and a less clayey argillic horizon than Crete soils. 
Their position on the landscape is similar to that of Crete 
soils. The well drained Mento soils are on the lower side 
slopes. Their argillic horizon is less clayey and has more 
carbonates than that of Crete soils. The shallow, weil 
drained Nibson soils are on the lower side slopes. The 
well drained Tully soils are steeper than Crete soils. 
They are on foot slopes. 

Typical pedon of Crete silt loam, 1,200 feet south and 
200 feet east of the northwest corner of sec. 10, Т. 6 S., 
R. 6 W. 


А1—0 to 10 inches; dark gray (10YR 4/1) silt loam, very 
dark brown (10YR 2/2) moist; moderate fine granu- 
lar structure; hard, friable; medium acid: clear 
smooth boundary. 

A3—10 to 15 inches; very dark gray (10YR 3/1) silty clay 
loam, very dark brown (10YR 2/2) moist; moderate 
fine granular structure; hard, firm; medium acid; clear 
smooth boundary. | : 

B21t—15 to 25 inches; brown (10YR 5/3) silty clay, dark 
brown (10ҮН 3/3) moist; moderate coarse prismatic 
structure parting to moderate fine and medium 
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blocky; very hard, very firm; slightly acid; gradual 
smooth boundary. 

B22t—25 to 32 inches; brown (10YR 5/3) silty сіау, dark 
brown (10YR 4/3) moist; moderate coarse prismatic 
structure parting to strong fine blocky; very hard, 
very firm; few dark brown concretions; neutral; grad- 
ual smooth boundary. 

B3ca—32 to 40 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10ҮН 5/3) moist; weak coarse pris- 
matic structure parting to fine subangular blocky; 
hard, firm; strong effervescence; many soft carbon- 
ate accumulations; mildly alkaline; clear wavy 
boundary. 

C—40 to 60 inches; pale yellow (2.5Y 7/4) silt loam, light 
olive brown (2.5Y 5/4) moist; few faint yellowish 
brown (10YR 6/6) mottles; weak medium granular 
structure; slightly hard, friable; few soft accumula- 
tions of carbonate; mildly alkaline. 


The thickness of the solum ranges from 30 to 48 
inches. The mollic epipedon is 20 to 36 inches thick. It 
includes the upper part of the B horizon. The depth to 
carbonates typically ranges from 25 to 40 inches, but 
some pedons do not have carbonates. Small, dark 
brown concretions are in the B and C horizons in many 
pedons. 

The A horizon has hue of 10YR, value of 3 to 5 (2 ог 3 
moist), and chroma of 1 or 2. It is medium acid or slightly 
acid. It is dominantly silt (сат, but the range includes 
silty clay loam. Тһе B21t horizon has hue of 10YR, value 
of 4 or 5 (2 or 3 moist), and chroma of 2 or 3. It 
commonly has dark organic coatings on the faces of 
peds. It is slightly acid or neutral. The B22t horizon has 
hue of 10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and 
chroma of 2 to 4. It is silty clav-or silty clay loam. The B3 
and C horizons have hue of 10YR or 2.5Y, value of 5 to 
7 (4 to 6 moist), and chroma of 2 to 4. 


Detroit series 


The Detroit series consists of deep, moderately well 
drained, slowly permeable soils on stream terraces. 
These soils formed in silty alluvium. Slope is O to 1 
percent. 

Detroit soiis are similar to Crete, New Cambria, and 
Tully soils. They are adjacent to Hord, New Cambria, and 
Tully soils. Crete soils have a less clayey surface layer 
than Detroit soils. They are on uplands. The well drained 
Hord soils lack an argillic horizon. The New Cambria 
Soils also lack an argillic horizon and have free carbon- 
ates in the mollic epipedon. The well drained Tully soils 
are on foot slopes above Detroit soils. They have no 
carbonates in the solum. 

Typical pedon of Detroit silty clay loam, 2,400 feet 
west and 400 feet north of the southeast corner of sec. 
11, Т. 7 S., В. 7 М. 
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А1—0 to 12 inches; dark gravish brown (10ҮН 4/2) siltv 
clav loam, very dark brown (10YR 2/2) moist; mod- 
erate medium granular and moderate fine subangu- 
lar blocky structure; hard, friable; many worm casts; 
slightiv acid; gradual smooth boundarv. 

B21t—12 to 25 inches; dark gravish brown (10ҮН 4/2) 
siltv clav, verv dark brown (10ҮН 2/2) moist; moder- 
ate fine blockv structure; verv hard, firm; neutral; thin 
shinv faces on some peds; diffuse smooth boundarv. 

B221—25 to 34 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; weak 
fine blocky structure; very hard, very firm; neutral; 
diffuse smooth boundary. 

C—34 to 60 inches; grayish brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; very hard, very 
firm; many small soft carbonate concretions; slight 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 24 to 42 
inches. The mollic epipedon is 20 to 30 inches thick. The 
depth to free carbonates is 28 to 38 inches. The upper 
part of the solum is slightly acid or neutral, and the lower 
part is neutral or mildly alkaline and is calcareous in 
some pedons. 

The А1 and B21t horizons have hue of 10YR, value of 
3 to 5 (2 or 3 moist), and chroma of 2 or less. The А1 
horizon is: dominantly silty clay loam, but the range in- 
cludes silt loam. The B21t horizon is silty clay or silty 
clay loam. The C horizon has hue of 7.5YR to 2.5Y, 
value of 4 to 6 (3 to 5 moist), and chroma of 2 to 4. 
Faint brownish mottles are below a depth of 40 inches 
and distinct mottles are below a depth of 50 inches in 
some pedons. 


Harney series 


The Harney series consists of deep, well drained, 
moderately slowly permeable soils on loess-covered up- 
lands. These soils formed in calcareous silty loess (fig. 
10). Slope ranges from 0 to 8 percent. 

Harney soils are similar to Crete and Mento soils. They 
are commonly adjacent to Brownell, Crete, Mento, 
Nibson, and Wakeen soils. The moderately deep Brow- 
nell and Wakeen soils and the shallow Nibson soils are 
on the steeper side slopes below Harney soils. The mod- 
erately well drained Crete soils have a more clayey argil- 
lic horizon and a thicker mollic epipedon than Harney 
Soils. The Mento soils have exchangeable sodium in the 
Subsoil and chalky limestone bedrock at a depth of 40 to 
70 inches. They are on the lower side slopes. 

Typical pedon of Harney silt loam, 1 to 3 percent 
Slopes, 1,300 feet north and 200 feet west of the south- 
east corner of sec. 22, Т. 8 S., R. 8 W. 


SOIL SURVEY 


Figure 10.—Typical profile of Harney soils. The surface layer is dark 
colored, and the subsoil is blocky. Depth is marked in feet. 
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A1—0 to 8 inches; dark gravish brown (10ҮН 4/2) silt 
loam, verv dark gravish brown (10ҮН 3/2) moist; 
moderate fine and medium granular structure; slight- 
Iv hard, friable; few worm casts; manv fine roots; 
slightly acid; gradual smooth boundary. 

АЗ—8 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
strong medium granular structure; hard, firm; many 
worm casts; many fine roots; neutral; gradual 
smooth boundary. 

B21t—12 to 18 inches; grayish brown (10YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to moderate 
medium subangular blocky; very hard, firm; many 
fine roots; thin patchy clay films; mildly alkaline; 
gradual smooth boundary. 

B221—18 to 26 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to strong medium 
blocky; very hard, very firm; common fine roots; thin 
patchy clay films; moderately alkaline; gradual 
smooth boundary. 

83—26 to 36 inches; grayish brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; hard, firm; few fine 
roots; slight effervescence; mildly alkaline; gradual 
smooth boundary. 

C—36 to 60 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak medium granular 
structure; slightly hard, friable; strong effervescence; 
coatings and threads of carbonate; mildly alkaline. 


The thickness of the solum ranges from 30 to 50 
inches and the depth to free carbonates from 20 to 30 
inches. The mollic epipedon is 10 to 20 inches thick. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 2 or 3. It is medium acid to 
neutral. It is dominantly silt loam, but the range includes 
silty clay loam. In some pedons the B21t horizon is part 
of the mollic epipedon and has colors similar to those of 
the A horizon. Below the mollic epipedon, the B2t hori- 
zon has hue of 10YR, value of 5 or 6 (4 or 5 moist), and 
chroma of 2 or 3. It is silty clay loam or silty clay. The B 
horizon ranges from neutral to moderately alkaline. The 
lower part contains generally visible free carbonates. The 
C horizon has hue of 10YR, value of 5 to 7 (4 to 6 
moist), and chroma of 2 to 4. In areas where the loess 
mantle is thin, contrasting material is below a depth of 
40 inches. 


Hedville series 


The Hedville series consists of shallow, somewhat ex- 
cessively drained, moderately permeable soils on up- 
lands. These soils formed in material weathered from 
acid sandstone. Slope ranges from 3 to 20 percent. 
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Hedville soils are commonly adjacent to Armo and 
Lancaster soils. The deep, calcareous loamy Armo soils 
are on the upper side slopes. The moderately deep, well 
drained Lancaster soils have an argillic horizon. They are 
on the upper side slopes. 

Typical pedon of Hedville stony loam, in an area of 
Lancaster-Hedville complex, 3 to 20 percent slopes, 
1,800 feet west and 200 feet south of the northeast 
corner of sec. 27, T. 7 S, В. 6 М. 


А11--0 to 8 inches; dark grayish brown (10YR 4/2) 
stony loam, very dark brown (10YR 2/2) moist; mod- 
erate fine granular structure; slightly hard, very fri- 
able; many fine roots; 30 percent sandstone frag- 
ments; many worm casts; slightly acid; gradual wavy 
boundary. 

А12--8 to 14 inches; brown (7.5YR 4/2) loam, dark 
brown (7.5YR 3/2) moist; weak fine granular struc- 
ture; slightly hard, very friable; many fine roots; 30 
percent sandstone fragments; medium acid; clear 
irregular boundary extending into cracks and pock- 
ets weathered into sandstone bedrock. 

R—14 inches; brown sandstone. 


The thickness of the solum ranges from 10 to 20 
inches. It commonly is the same as the depth to sand- 
stone. The mollic epipedon is 4 to 18 inches thick. Reac- 
tion ranges from medium acid to neutral. Typically, these 
soils are stony, but the content of coarse fragments is 
less than 35 percent. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 (2 or 3 moist), and chroma of 1 to 3. It is dominantly 
stony loam, but the range includes loam. Some pedons 
have a thin B or C horizon between the mollic epipedon 
and the bedrock. 


Hord series 


The Hord series consists of deep, well drained, moder- 
ately permeable soils on stream terraces. These soils 
formed in silty alluvium. Slope is 0 to 1 percent. 

Hord soils are similar to McCook and Roxbury soils. 
They are adjacent to Detroit, McCook, New Cambria, 
and Roxbury soils. The moderately well drained Detroit 
soils have an argillic horizon and a more clayey surface 
layer than Hord soils. The calcareous loamy McCook 
soils have a thinner moilic epipedon than Hord soils and 
have a coarse-silty contro! section. The moderately well 
drained, calcareous New Cambria soils are more clayey 
than Hord soils. Roxbury soils have free carbonates 
throughout. 

Typical pedon of Hord silt loam, 200 feet west and 
200 feet south of the northeast corner of sec. 17, T. 6 
S., В. 8 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
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weak fine granular structure; slightly hard, friable; 
few worm casts; many fine roots; slightly acid; 
abrupt smooth boundary. 

А12—6 to 18 inches; dark gray (10ҮН 4/1) silt loam, 
very dark brown (10YR 2/2) moist; moderate fine 
granular structure; slightly hard, friable; neutral; few 
worm casts; many fine roots; clear smooth bound- 


ary. 

B2—18 to 30 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular and weak subangular 
blocky structure; slightly hard, friable; neutral; many 
fine roots; clear smooth boundary. 

B3—30 to 42 inches; grayish brown (10ҮН 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak fine su- 
bangular blocky; slightly hard, friable; few fine roots; 
slight effervescence; mildly alkaline; gradual smooth 
boundary. 

C—42 to 60 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium granular structure; slightly hard, friable; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 37 to 50 
inches. The mollic epipedon is 20 to 40 inches thick. It 
extends into the B horizon. The depth to carbonates 
ranges from 24 to 48 inches. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 or 2. It is slightly acid or 
neutral. It is dominantly silt loam, but the range includes 
silty clay loam. The upper part of the B horizon has the 
same range in color as the A horizon. The lower part has 
hue of 10YR, value of 4 to 6 (3 to 5 moist), and chroma 
of 2 or 3. The B horizon is silt loam or silty clay loam. It 
is neutral or mildly alkaline. The C horizon has hue of 
10YR, value of 4 to 7 (3 to 5 moist), and chroma of 2 or 
3. It is mildly alkaline or moderately alkaline. 


Lancaster series 


The Lancaster series consists of moderately deep, 
well drained, moderately permeable soils on uplands. 
These soils formed in material weathered from noncal- 
careous sandstone and sandy shale. Slope ranges from 
3 to 20 percent. 

Lancaster 5015 are соттоту adjacent to Агто, 
Harney, Hedville, and Tully soils. The deep, calcareous 
loamy Armo soils are on the upper side slopes. The 
deep Harney soils formed in loess. They are on the 
upper side slopes and on ridgetops. The shallow, some- 
what excessively drained, stony Hedville soils are on the 
steeper side slopes. The deep clayey Tully soils are on 
the upper side slopes. 

Typical pedon of Lancaster loam, in an area of Lan- 
caster-Armo loams, 3 to 7 percent slopes, 1,400 feet 
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west and 500 feet south of the center of sec. 34, T. 9 S., 
R.7W. 


А1—0 to 8 inches; dark gravish brown (10YR 4/2) loam, 
very dark grayish brown (10ҮН 3/2) moist; moderate 
fine granular structure; slightly hard, friable; 5 рег- 
cent sandstone fragments; many fine roots; medium 
acid; clear smooth boundary. 

В1--8 to 14 inches; brown (7.5YR 4/3) clay loam, dark 
brown (7.5YR 3/3) moist; moderate fine subangular 
blockv and moderate medium granular structure; 
hard, friable; 2 percent hard sandstone fragments; 
many fine roots; medium acid; gradual smooth 
boundary. | 

B2t—14 to 24 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; moderate medium suban- 
gular blockv structure; verv hard, firm; 5 percent 
sandstone fragments; manv fine roots; slightiv acid; 
gradual smooth boundarv. 

B3—24 to 30 inches; light brown (7.5VR 6/4) sandv clav 
loam, brown (7.5VR :5/4) moist; weak medium 
blockv structure; verv hard, firm; 10 percent sand- 
stone fragments; neutral; few fine roots; gradual 
мауу boundarv. 

C—30 to 36 inches; reddish vellow (7.5VR 6/6) sandv 
clav loam, strong brown (7.БҮН 5/6) moist; thin dis- 
continuous weak red (10YR 4/6) seams; weak 
granular structure; very hard, friable; 15 percent 
sandstone fragments; mildly alkaline; gradual маму 
boundary. 

Cr—36 inches; thinly bedded partly weathered sandy to 
clayey shale, sandstone, and ironstone. 


The mollic epipedon is 8 to 18 inches thick. In some 
pedons small, hard sandstone fragments are on the sur- 
face and throughout the soil. The depth to bedrock 
ranges from 20 to 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 (2 or 3 moist), and chroma of 1 to 3. It is dominantly 
loam, but the range includes sandy loam and silt loam. 
The B horizon has hue of 10YR to 5YR, value of 4.to 6 
(3 to 5 moist), and chroma of 3 to 6. The Bt horizon is 
clay loam or sandy clay loam. Below a depth of 20 
inches, some pedons are mottled or variegated with 
colors that are more gray, yellow, or red than the matrix. 
Шен colors are probably inherited from the parent ma- 
teríal. 


McCook series 


The McCook series consists of deep, well drained, 
moderately permeable soils on stream terraces. These 
Soils formed in calcareous loamy alluvium. Slope ranges 
from 0 to 2 percent. 

McCook soils are similar to Hord and Roxbury soils. 
They are adjacent to Armo, Hord, and Roxbury soils. The 
deep Агто soils have a fine-loamy control section. Thev 


MITCHELL COUNTY, KANSAS 


are on foot slopes. Hord and Roxbury soils have a 
thicker mollic epipedon than McCook soils and have a 
fine-siltv control section. 

Typical pedon of McCook silt loam, 1,200 feet north 
and 200 feet east of the center of sec. 34, T. 6S, R. 9 
W. 


Ар—0 to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; many fine roots; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

A12—6 to 14 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse prismatic structure parting to fine 
granular; soft, very friable; many fine roots; slight 
effervescence; mildly alkaline; clear smooth bound- 


ary. 

АС--14 to 24 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak fine 
granular, few fine roots; soft, very friable; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

C1—24 to 42 inches; light brownish gray (10YR 6/2) silt 
loam, grayish brown (10YR 5/2) moist; weak 
medium subangular blocky structure; soft, very fri- 
able; strong effervescence; moderately alkaline; 
gradual smooth boundary. 

C2—42 to 60 inches; light gray (10ҮА 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; soft, very 
friable; thin strata of grayish brown (10YR 5/2) 
clayey or sandy material in the upper part; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 18 to 30 
inches. The mollic epipedon is 10 to 20 inches thick. 
Most pedons have free carbonates throughout. All hori- 
zons are mildly alkaline or moderately alkaline. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 or 2. It is dominantly silt loam, 
but the range includes very fine sandy loam or юат. The 
АС and C horizons have hue of 10YR, value of 5 to 7 (4 
to 6 moist), and chroma of 2 or 3. They are silt loam or 
very fine sandy loam. A buried A horizon or thin strata of 
slightly coarser or finer textured material underlie the AC 
horizon in some pedons. Faint mottles are below a depth 
of 30 inches in some pedons. 


Mento series 


The Mento series consists of deep, well drained, 
slowly permeable soils on loess-covered uplands. These 
soils formed in silty loess deposits over chalky limestone. 
Slope ranges from 2 to 7 percent. 

Mento soils are similar to Crete and Harney soils and 
are commonly adjacent to Brownell, Harney, Nibson, and 
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Wakeen soils. The moderately deep, calcareous Brow- 
nell and Wakeen soils formed in material weathered from 
chalky shale and limestone. They are on the lower side 
slopes. The moderately well drained Crete soils have a 
more clayey argillic horizon than Mento soils and do not 
have exchangeable sodium in the subsoil. They are on 
wide ridgetops. Harney soils do not have exchangeable 
sodium in the subsoil and are deeper to bedrock than 
Mento soils. They are on side slopes and ridgetops. The 
shallow, somewhat excessively drained Nibson soils are 
on the lower, steeper side slopes. 

Typical pedon of Mento silt loam, in an area of 
Harney-Mento silt loams, 2 to 6 percent slopes, 1,800 
feet south and 100 feet west of the northeast corner of 
sec. 3, Т. 7 S., В. 6 W. 


А1—0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium granular structure; slightly hard, friable; 
common fine roots; neutral; abrupt smooth bound- 


ary. 

B21t—9 to 16 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
moderate medium blocky; very hard, very firm; few 
fine roots; mildly alkaline; gradual smooth boundary. 

B22t—16 to 26 inches; grayish brown (10YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium blocky structure; hard, firm; few 
fine roots; many soft carbonate accumulations; 
strong effervescence; moderately alkaline; gradual 
smooth boundary. 

B3ca—26 to 36 inches; brown (10YR 5/3) silty clay 
loam, brown (10YR 4/3) moist; weak medium su- 
bangular blocky structure; hard, firm; few fine roots; 
common soft carbonate accumulations; strong ef- 
fervescence; moderately alkaline; gradual smooth 
boundary. 

Cca—36 to 42 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 5/3) moist; weak fine granular 
Structure; hard, friable; moderate effervescence; 
strongly alkaline; abrupt smooth boundary. 

ІС--42 to 56 inches; light gray (10ҮН 7/2) clay loam, 
light brownish gray (10YR 6/2) moist; weak medium 
granular structure; hard, friable; strong efferves- 
cence; moderately alkaline; abrupt smooth bound- 
ary. 

R—56 inches; white chalky limestone. 


The thickness of the solum ranges from 24 to 40 
inches and the depth to chalky or limestone bedrock 
from 40 to 70 inches. The depth to free carbonates, 
which occur as films, threads, or soft masses, is 10 to 20 
inches. The mollic epipedon is 9 to 20 inches thick. The 
B and C horizons average as low as 5 percent ex- 
changeable sodium in some pedons and as high as 15 
percent in others. 
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Тһе А horizon has hue of 10VR, value of 3 to 5 (2 ог 3 
moist), and chroma of 2 or 3. It is пешга! or mildly 
alkaline. К is dominantly silt loam, but the range includes 
siltv clay loam. Gray silt coatings commonly are on faces 
of the peds in the lower 1 inch to 3 inches of the A 
horizon. The B2t horizon has hue of 10YR or 2.5Y, value 
of 4 to 6 (3 to 5 moist), and chroma of 2 or 3. It is silty 
clay loam or silty clay. The B3ca horizon has hue of 
10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and chroma 
of 2 to 4. The B horizon is mildly alkaline or moderately 
alkaline. The Cca horizon has hue of 10YR, value of 5 to 
7 (4 or 5 moist), and chroma of 3 or 4. It is silty clay 
loam or silt loam. The ИС horizon is clay loam, gravelly 
clay loam, or silty clay loam. 


New Cambria series 


The New Cambria series consists of deep, moderately 
well drained, slowly permeable soils on stream terraces 
and flood plains. These soils formed in calcareous 
clayey alluvium. Slope is 0 to 1 percent. 

New Cambria soils are similar to Detroit soils. They are 
commonly adjacent to Detroit, Hord, Roxbury, and Tully 
soils. The noncalcareous Detroit soils have an argillic 
horizon and have a less clayey surface layer than New 
Cambria soils. The well drained, noncalcareous Hord 
soils have a less clayey control section than New Cam- 
bria soils. The well drained Roxbury soils also have a 
less clayey control section. Tully soils are steeper than 
New Cambria soils. They are on foot slopes. 

Typical pedon of New Cambria silty clay, 1,200 feet 
south and 100 feet west of the northeast corner of sec. 
29, T. 7 S, R. 6 W. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark gray (10YR 3/1) moist; moderate fine 
granular structure; very hard, firm; few fine roots; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

А12—6 to 12 inches; dark gray (10YR 4/1) silty clay, 
very dark brown (10YR 2/2) moist; strong fine 
blocky structure; extremely hard, very firm; few fine 
roots; few worm casts; slight effervescence; moder- 
ately alkaline; gradua! smooth boundary. 

В21—12 to 26 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; moderate medium 
blocky structure; extremely hard, very firm; few fine 
roots; slight effervescence; moderately alkaline; 
gradual smooth boundary. 

B22—26 to 34 inches; grayish brown (10YR 5/2) silty 
clay, very dark gray (10ҮН 3/1) moist; moderate 
medium blocky and subangular blocky structure; ex- 
tremely hard, very firm; few fine roots; many pores; 
scattered films and threads of carbonate; slight ef- 
fervescence; moderately alkaline; diffuse smooth 
boundary. 
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C—34 to 60 inches; gray (10YR 5/1) siltv clay loam, 
dark gray (10YR 4/1) moist; weak medium subangu- 
lar blocky structure; very hard, very firm; few fine 
pores; few fine roots; films and threads of carbon- 
ate; strong effervescence; moderately alkaline. 


The solum ranges from 25 to 45 inches in thickness. 
Free carbonates typically are throughout the profile. The 
mollic epipedon is 20 to 40 inches thick. 

The A horizon has hue of 10ҮН or 2.5Ү, value of 3 to 
5 (2 or 3 moist), and chroma of 1 or 2. It is dominantly 
silty clay, but the range includes silty clay loam. The B 
horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. It is silty clay, clay, or silty 
clay loam. The C horizon has hue of 10YR or 2.5Y, value 
of 4 to 6 (4 or 5 moist), and chroma of 1 to 3. It is silty 
clay loam or silty clay. In some pedons faint mottles аге 
below a depth of 40 inches. 


Nibson series 


The Nibson series consists of shallow, somewhat ex- 
cessively drained, moderately permeable soils on up- 
lands. These soils formed in material weathered from 
interbedded chalky shale and soft limestone bedrock (fig. 
11). Slope ranges from 3 to 30 percent. 


Nibson soils are commonly adjacent to Armo, Harney, 
Mento, and Wakeen soils. The deep, well drained loamy 
Armo soils are on foot slopes. The deep, well drained 
Harney soils have an argillic horizon. They are on ridge- 
tops. The well drained Mento soils have an argillic hori- 
zon and formed in deep loess over chalky shale or 
limestone bedrock. They are on the upper side slopes. 
The moderately deep Wakeen soils are on the upper 
side slopes. 

Typical pedon of Nibson silt loam, in an area of 
Nibson soils, 3 to 30 percent slopes, 2,500 feet north 
and 100 feet east of the southwest corner of sec. 15, T. 
7 S., R. 8 W. 


А1--0 to 8 inches; dark gray (10YR 4/1) silt loam, very 
dark brown (10VR 2/2) moist, moderate medium 
granular structure; slightly hard, friable; many fine 
roots; 5 percent limestone fragments at the surface; 
many worm casts; slight effervescence; moderately 
alkaline; gradual маму boundary. . 

B2—8 to 14 inches; light gray (10YR 7/2) silty clay loam, 
grayish brown (10YR 5/2) moist; mixing of colors 
from the A1 horizon by worm action; moderate 
medium granular structure; slightly hard, friable; 
many fine roots; 10 percent limestone fragments; 
few worm casts; violent effervescence; moderately 
alkaline; gradual wavy boundary. 
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Figure 11.—Typical profile of Nibson soils, which formed in 
interbedded limestone and chalky shale. Depth is marked in feet. 
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C—14 to 18 inches; very pale brown (10YR 7/3) silty 
clay loam, pale brown (10YR 6/3) moist; weak 
medium granular structure; slightly hard, friable; 
many fine roots; few worm casts; 15 percent lime- 
stone fragments; thin coatings of calcium carbonate. 
on underside of rock fragments; violent efferves- 
cence; strongly alkaline; clear wavy boundary. 

Cr—18 inches; interbedded chalky shale and soft lime- 
stone. 


The thickness of the solum is 10 to 15 inches, and the 
depth to unweathered chalky shale and soft limestone is 
10 to 20 inches. The mollic epipedon is 7 to 10 inches 
thick. The soil material in and below the mollic epipedon, 
including the coarse fragments less than 3 inches іп 
diameter, averages more than 40 percent calcium car- 
bonate equivalent. Coarse fragments make up less than 
15 percent of the soil mass in the solum. Reaction 
ranges from mildly alkaline to strongly alkaline through- 
out the profile. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
5 (2 or 3 moist), and chroma of 1 or 2. The B2 horizon 
has hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), 
and chroma of 2 to 4. It is silty clay loam or silt loam. 
The C horizon has hue of 10YR or 2.5Y, value of 6 to 8 
(5 to 7 moist), and chroma of 2 to 4. It is silty clay loam 
or silt loam. 


Roxbury series 


The Roxbury series consists of deep, well drained, 
moderately permeable soils on stream terraces and flood 
plains. These soils formed in calcareous silty alluvium. 
Slope ranges from 0 to 2 percent. 

Roxbury soils are similar to Нога and McCook soils 
and are commonly adjacent to Armo, Hord, McCook, and 
New Cambria. soils. Armo soils have a thinner mollic 
epipedon than Roxbury soils. They are on foot slopes. 
Hord soils have no free carbonates in the mollic epipe- 
don. McCook soils have a thinner mollic epipedon than 
Roxbury soils and have a coarse-loamy control section. 
The moderately well drained New Cambria soils have a 
more clayey control section than Roxbury soils. 

Typical pedon of Roxbury silt loam, 2,400 feet east 
and 200 feet south of the northwest corner of sec. 7, T. 
78,R.7W. 


А1—0 to 22 inches; dark grayish brown (10YR 4/2) silt 
loam, verv dark brown (10ҮН 2/2) moist; moderate 
fine and medium granular structure; slightly hard, 
мегу friable; manv worm casts; manv fine roots; 
strong effervescence; mildly alkaline; gradual 
smooth boundarv. 

B2—22 to.34 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium granular structure; slightly hard, friable; few 
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worm casts; manv fine roots; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

B3—34 to 42 inches; grayish brown (10YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; hard, friable; 
few fine roots; films and thin coatings of carbonate 
on faces of peds; strong effervescence; mildly alka- 
line; gradual smooth boundary. 

C—42 to 60 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; hard, fri- 
able; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 25 to 60 


inches. The mollic epipedon is 24 to 36 inches thick. The. 


depth to free carbonates is less than 15 inches. 

: The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 or 2. The B horizon has hue 
of 10YR, value of 4 to 6 (2 to 4 moist), and chroma of 1 or 
2. It is silt loam or silty clay loam. The C horizon has hue 
of 7.5YR, 10YR, or 2.5Y; value of 5 to 7 (4 or 5 moist); 
and chroma of 2 or 3. It has thin strata in which color 
value is higher or lower and texture varies. || is domi- 
nantly silt loam or silty clay loam. Contrasting sandy or 
clayey strata or mottles, or both, are below a depth of 40 
inches in some pedons. 


Saltine series 


The Saltine series consists of deep, somewhat poorly 
drained, moderately slowly permeable, saline-alkali soils 
on flood plains. These soils formed in calcareous silty 
alluvium. Slope is O to 1 percent. 

Saltine soils are commonly adjacent to New Cambria 
and Roxbury soils. The moderately well drained New 
Cambria soils have a clayey control section. They are on 
Stream terraces. The well drained Roxbury soils are on 
stream terraces and flood plains. 

Typical pedon of Saltine silt loam, 1,200 feet south 
and 800 feet west of the northeast corner of sec. 15, T 
9 $., А. 8м. 


А1--0 to 10 inches; light brownish gray (10YR 6/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
very thick platy structure parting to weak fine granu- 
lar; slightly hard, friable; slight effervescence; moder- 
ately alkaline; clear smooth boundary. 

B2—10 to 22 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine subangular blocky structure; hard, firm; slight 
effervescence; common small soft accumulations of 
carbonate; strongly alkaline; clear smooth boundary. 

C1—22 to 32 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; few 
fine faint yellowish brown (10YR 5/6) mottles; mod- 
erate thick platy structure parting to weak coarse 
blocky; very hard, firm; slight effervescence; strongly 
alkaline; abrupt smooth boundary. 
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C2—32 to 60 inches; light gray (10YR 6/1) silty clay 
loam, black (10YR 2/1) moist; massive; very hard, 
very firm; slight effervescence; strongly alkaline. 


The thickness of the solum ranges from 16 to 30 
inches. These soils are strongly affected by excess 
sodium in the A and B horizons. Below a depth of 22 
inches, the sodium content increases with increasing 
depth. 

The A horizon has hue of 10YR, value of 4 to 6 (2 or 3 
moist), and chroma of 1 or 2. It ranges from mildly 
alkaline to strongly alkaline. It is dominantly silt loam, but 
the range includes silty clay loam. The B horizon has 
hue of 10YR, value of 4 to 7 (3 to 5 moist), and chroma 
of 1 or 2. It is silt loam or silty clay loam. It is strongly 
alkaline or very strongly alkaline. The C horizon has hue 
of 10YR, value of 5 or 6 (2 to 5 moist), and chroma of 1 
to 3. It is dominantly silty clay loam or silt loam. It has 
thin strata of clayey material. Dark colored layers and 
stratified sediments are common in the C horizon. 


Timken series 


The Timken series consists of shállow, moderately 
well drained, very slowly permeable' soils on uplands. 
These soils formed in material weathered from acid 
clayey shale. Slope ranges from 3 to 20 percent. 

Timken soils are commonly adjacent to Bogue, Cor- 
inth, and New Cambria soils. These adjacent soils do not 
have bedrock within a depth of 20 inches. The moder- 
ately deep Bogue soils and the Timken soils are in simi- 
lar positions on the landscape. The well drained, moder- 
ately deep, calcareous Corinth soils formed in calcare- 
ous clayey shale. They are on the lower side slopes. The 
deep, calcareous New Cambria soils formed in clayey 
alluvium on flood plains. 

Typical pedon of Timken clay, 3 to 20 percent slopes, 
400 feet west and 200 feet north of the southeast corner. 
of sec. 11, T. 8 5., В. 10 М. 


А1--0 to 4 inches; gray (БҮ 5/1) clay, dark gray (БҮ 4/1) 
moist; moderate medium granular and moderate 
very fine blocky structure; very hard, firm; many fine 
roots; neutral; clear smooth boundary. | 

АС--4 to 8 inches; olive gray (5Ү 5/2) clay, olive gray 
(5Y 4/2) moist; moderate fine and very fine blocky 
and moderate medium subangular blocky structure; 
very hard, very firm; common fine roots; neutral; 
gradual smooth boundary. 

C—8 to 16 inches; gray (БҮ 5/1) clay, dark gray (5Y 
4/1) moist; weak very fine subangular blocky struc- 
ture; extremely hard, very firm; few fine roots; 10 
percent shale fragments; medium acid; gradual 
smooth boundary. 

Cr—16 inches; gray very strongly acid clayey shale. 


MITCHELL COUNTV, KANSAS 


The thickness of the solum is 6 to 14 inches and the 
depth to shale 9 to 20 inches. The A1, AC, and C 
horizons range from medium acid to mildiv alkaline and 
the underlying shale from medium acid to very strongly 
acid. 

The А horizon has hue of 10ҮН to 5Ү, value of 4 to 6 
(3 to 5 moist), and chroma of 1 or 2. It is dominantiv 
clav, but the range includes siltv clav. The AC horizon 
has hue of 10VR to 5Y, value of 5 or 6 (4 or 5 moist), 
and chroma of 1 or 2. It is silty clay or clay. The C 
horizon has hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 
moist), and chroma of 0 to 2. It is silty clay or clay. In 
some pedons fracture joints in the lower part of the C 
horizon have color of nearly 10YR 6/4 when dry. 


Tully series 


The Tully series consists of deep, well drained, slowly 
permeable soils on foot slopes. These soils formed in 
local clayey alluvium. Slope ranges from 3 to 7 percent. 

Tully soils are similar to Crete and Detroit soils and are 
commonly adjacent to Armo, Brownell, Detroit, and 
Nibson soils. The calcareous loamy Armo soils have a 
thinner mollic epipedon than Tully soils and have a fine- 
loamy control section. They are on foot slopes. The 
moderately deep Brownell soils and the shallow Nibson 
soils formed in material weathered from chalky shale and 
limestone. They are on the steeper upper side slopes. 
Crete and Detroit soils are of montmorillonitic mineral- 
ogy. Crete soils are on wide ridgetops, and Detroit soils 
are on stream terraces. 

Typical pedon of Tully silty clay loam, 3 to 7 percent 
slopes, 100 feet east and 100 feet south of the center of 
sec. 16, T. 9S, R. 7 W. 


А1—0 to 10 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; moderate medium 
granular structure; hard, friable; many fine roots; few 
worm casts; slightly acid; clear smooth boundary. 

B1—10 to 16 inches; very dark grayish brown (10YR 
3/2) silty clay loam, very dark brown (10YR 2/2) 
moist; moderate and strong medium subangular 
blocky structure; very hard, firm; many fine roots; 
few worm casts; medium acid; clear smooth bound- 


ary. 

B21t—16 to 25 inches; dark grayish brown (10YR 4/2) 
Silty clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium blocky structure; very hard, firm; 
many fine roots; few worm casts; slightly acid; clear 
smooth boundary. 

B221—25 to 33 inches; grayish brown (10YR 5/2) silty 
clay, dark brown (10YR 3/3) moist; moderate 
medium blocky structure parting to weak fine and 
very fine blocky; very hard, firm; few fine roots; 
mildly alkaline; gradua! smooth boundary. 

B3—33 to 40 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; weak fine blocky structure; 
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very hard, firm; few fine roots; mildly alkaline; gradu- 
al smooth boundary. 

C—40 to 60 inches; brown (7.5YR 5/3) silty clay, dark 
brown (7.5 YR 4/3) moist; weak fine blocky structure; 
very hard, firm; few fine roots; weak effervescence; 
few small carbonate concretions; moderately alka- 
line. 


The thickness of the solum ranges from 36 to 48 
inches and the depth to free carbonates from 30 to 50 
inches. The mollic epipedon is 24 to 36 inches thick. 

The A and B1 horizons have hue of 7.5YR or 10YR, 
value of 3 to 5 (2 or 3 moist), and chroma of 1 to 3. 
They are medium acid to neutral. The A horizon is domi- 
nantly silty clay loam, but the range includes silt loam. 
The Ві horizon is silty clay loam or silty clay. The B2t 
horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 2 or 3. It is silty clay, clay, or 
siltv clay loam. It ranges from slightly acid to mildly 
alkaline. The ВЗ horizon has hue of 10YR or 7.5YR, 
value of 4 to 6 (3 to 5 moist), and chroma of 2 to 4. The 
C horizon has hue of 10YR to 5YR, value of 4 to 6 (3 to 
5 moist), and chroma of 2 to 4. The B3 and C horizons 
range from neutral to moderately alkaline. 


Wakeen series 


The Wakeen series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in material weathered from chalky limestone 
and shale. Slope ranges from 3 to 7 percent. 

Wakeen soils are similar to Brownell soils. They are 
commonly adjacent to Armo, Brownell, Harney, Mento, 
and Nibson soils. The deep Armo soils have a fine-loamv 
control section. They are on foot slopes. The Brownell 
soils contain limestone fragments in the control section. 
They are on the steeper lower side slopes. The deep 
Harney and Mento soils have an argillic horizon. Harney 
soils are оп ridgetops, and Mento soils are on the upper 
side slopes. The shallow Nibson soils are on the steeper 
lower side. slopes. 

Typical pedon of Wakeen silt loam, 3 to 7 percent 
slopes, 1,800 feet south and 400 feet west of the north- 
east corner of sec. 12, T. 7 S, А. 7 W. у 


А1—0 to 10 inches; very dark grayish brown (1078 3/2) 
silt loam, very dark brown (10YR 2/2) moist; strong 
fine granular structure; slightly hard, friable; many 
fine roots; few worm casts; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

В2--10 to 18 inches; grayish brown (10YR 5/2) siltv clay 
loam, dark grayish brown (10YR 4/2) moist; moder- 
ate fine subangular blocky structure; slightly hard, 
friable; many fine roots; many worm casts; films of 
carbonate; violent effervescence; moderately alka- 
line; gradual smooth boundary. 
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B3—18 to 28 inches; verv pale brown (10ҮН 8/3) siltv 
clav loam, pale brown (10ҮН 6/3) moist; moderate 
fine granular structure; hard, friable; manv fine roots; 
few soft chalkv fragments; violent effervescence; 
moderatelv alkaline; gradual wavv boundarv. 

Cr—28 inches; white (10YR 8/2) chalky limestone inter- 
bedded with chalky shale; apparent bedding planes 
and vertical cracks. 


The thickness of the solum ranges from 20 to 30 
inches and the depth to chalky limestone from 20 to 40 
inches. The mollic epipedon is 7 to 20 inches thick. The 
Soils contain free carbonates throughout and are mildly 
alkaline or moderately alkaline. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or З 
moist), and chroma of 1 or. 2. It is dominantly silt loam, 
but the range includes silty clay loam. The B2 horizon 
has hue of 10YR, value of 5 to 8 (3 to 6 moist), and 
chroma of 2 to 5. It is silt loam or silty clay loam. The B3 
horizon has hue of 2.5Y ог 10YR, value of 6 to 8 (5 to 7 
moist), and chroma of 2 to 4. Soft chalk fragments are 
common. Some pedons have a С horizon. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “бой taxonomy” (4). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science ‘and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 17, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
Paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming. processes that have taken place. 
Each order is identified by а word ending іп 50/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that аге selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Ustoll (Ust, meaning dry, plus о/, 
from Mollisol). 
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GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Haplustoll (Hap/, meaning 
simple horizons, plus usto// the suborder of Mollisols 
that have an ustic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (іуріс) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Туріс identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Haplustolls. " 

FAMILV. Families are established within a subgroup оп 
the basis of similar phvsical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activitv below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable bv roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. А familv name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as familv differ- 
entiae. Ап example is coarse-loamy, mixed, mesic Турс 
Haplustolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Factors of soil formation 


The characteristics of a soil at any given place are 
determined by the interaction of five factors of soil for- 
mation—parent material, climate, plant and animal life, 
relief, and time. Each of these factors affects soil forma- 
tion, and each modifies the effects of the other four. The 
effects of each vary from place to place. 

Climate and vegetation act on the parent material and 
gradually change it to a natural body of soil. Relief modi- 
fies the effects of climate and plants, mainly through its 
effect on runoff and temperature. The nature of the 
parent material also affects the kind of soil that forms. 
Time is needed for changing the parent material into a 
soil. Generally, a long period is required for the develop- 
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ment of distinct horizons. The interaction among these 
factors is more complex in some soils than in others. 

The following paragraphs describe the effects of the 
five major factors of soil formation on the soils in the 
survev area. 


Parent material 


The weathering of deposited geologic material results 
in the parent material in which soils form. In Mitchell 
Countv the parent materials are derived from several 
kinds of sedimentarv rocks and from loose material de- 
posited bv water or wind and through the force of grav- 
itv. 

Most of the soils in Mitchell Countv formed in alluvium 
or colluvium, loess or eolian sediments, or material 
weathered from limestone, shale, or sandstone bedrock. 

The alluvium ranges from clayey to loamy. Most of the 
soils that formed in alluvium are young. Examples are 
the Hord, McCook, New Cambria, and Roxbury soils on 
benches or stream terraces that are seldom flooded and 
the McCook, New Cambria, and Roxbury soils on low 
flood plains that are frequently flooded. Armo soils 
formed in mixed colluvial material deposited on slopes 
below or next to areas of limestone sediments on upland 
fans. As this colluvium accumulated, valley fans formed. 
These fans are made up of loess, limestone, and shale 
derived from the uplands. 

The loess in the uplands is calcareous silt loam de- 
posited by wind. Crete, Harney, and Mento soils formed 
in windblown silty sediments. Of the soils that formed in 
loess, Harney soils are the most extensive in the county. 
Anselmo soils formed in a mixture of sandy and loamy 
eolian material. They are on uplands and terraces. 

Some of the soils in Mitchell County formed in material 
weathered from bedrock. Brownell soils, for example, 
formed in material weathered from Ft. Hays Limestone in 
the southwestern part of the county. Wakeen soils 
formed in residuum of the chalky sediments of the Ft. 
Hays Limestone and the chalky shale of the Greenhorn 
Formation. Nibson soils formed in residuum of the inter- 
bedded chalky shale and limestone of the Greenhorn 
Formation. 

The Carlisle Shale Formation consists of two kinds of 
shalé. Bogue and Timken soils formed in residuum of the 
dark gray, blocky to fissile, acid clayey Blue Shale. Cal- 
careous septarian concretions and clay ironstone con- 
cretions are common in this shale formation. Corinth 
Soils formed in residuum of the calcareous shale of the 
Fairport Chalk member that weathers to yellowish gray 
and grayish orange. 

The Dakota Formation consists of white, gray, brown, 
and tan shale and lenticular sandstone that is cemented 
with iron oxide. Hedville and Lancaster soils formed in 
residuum of the sandstone sediments. 
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Climate 


Climate is an active factor of soil formation. It weath- 
ers the parent material and affects the plants and ani- 
mals in and on the soil. 

The climate of Mitchell County is continental. It is 
characterized by intermittent dry and moist periods, 
which can occur within a year or in cycles of several 
years. The soil material dries. to varying depths during 
dry periods. It slowly regains moisture during wet periods 
and can become so saturated that excess moisture pen- 
etrates the substratum. The accumulation of soft lime in 
the substratum of Harney soils is an indication of this 
excess moisture. The wetting and drying has resulted in 
the leaching of some of the basic nutrients and even 
clay particles from the upper horizons of some soils. 


Plant and animal life 


Plants and animals are important to soil formation. 
Plants generally affect the amount of nutrients and or- 
ganic matter in the soil and the color of the surface 
layer. Earthworms, cicadas, burrowing animals, and other 
animals help to keep the soil open and porous. Earth- 
worms in McCook soils have left many worm casts. Bac- 
teria and fungi help to decompose the plants, thus re- 
leasing more nutrients for plant food. 

Mid and tall prairie grasses have had the greatest 
influence on soil formation in Mitchell County. As a result 
of the grasses, the upper part of a typical soil in the 
county is dark colored and has a high content of organic 
matter. The transitional part in many places is slightly 
finer textured and somewhat lighter colored than the 
layer above. The underlying parent material generally is 
light in color and high in content of carbonates. 


Relief 


Relief influences the formation of soils through its 
effect on drainage, runoff, plant cover, and soil tempera- 
ture. The soil temperature, for example, is slightly lower 
on the east- and north-facing slopes than on the west- 
and south-facing slopes. Most important is the effect that 
relief has had on the movement of water on the surface 
and into the soil. 

On sloping or steep soils in the uplands, runoff is more 
rapid and the hazard of erosion more severe than on 
less sloping soils. Brownell, Corinth, Nibson, and 
Wakeen soils formed in the oldest parent material in the 
county, but the relief has restricted soil formation. Runoff 
is rapid in the steep areas of these soils, and much of 
the soil is removed as soon as it forms. 

In Mitchell County the soils having distinct horizons 
generaily are nearly level or gently sloping. Nearly level 
soils on stream terraces, for example, Detroit Soils, 
formed in the younger parent material in the county, but 
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thev have distinct horizons. Most of the precipitation 
received penetrates these soils. 


Time 


The differences in the length of time that the parent 
materials have been in place are commoniv reflected in 
the degree of profile development. Some soils form rap- 
idly; others form slowly. | 

Тһе soils in Mitchell Countv range from immature to 
mature. Mature soils have distinct horizons. Harnev soils 
are an example. Soils on low bottoms are subject to 
stream overflow. They receive new sediments with each 
flood. As a result, thev are immature. Thev have a thick, 
dark colored surface laver, but the soil structure is weak. 
An example is Roxburv 5015. 
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Glossary 


ABC soil. A soil having an А, a B, and a C horizon. 

AC soil. А soil having only an А and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Alkali (sodic) soil. А soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area гесјајт. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 

Avallable water capacity (avallable moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
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moisture capacity and the amount at wilting point. | 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, К), ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Channery soll. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment re- 
mains the same. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
bases of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 
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Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Drainage class (natural). Refers to the frequency and 

duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 
Excessively drained.—Water is removed from the 
501 very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. Ail are free of the mottling related to 
wetness. 


53 


Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained. —Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
Soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained. —Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in "hillpeats" and "climatic 
moors.” 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 
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Erosion (geologic). Erosion caused бу geologic ргос- 
esses acting over long geologic periods and result- 
ing in the wearing awav of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Зупопут: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainlv as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clav. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Excess salts. Excess water soluble salts. Excessive 
salts restrict the growth of most plants. 

Fallow. Cropland left idle in order to restore productivitv 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains аге grown. The 501 is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enabies a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; оссавіопа/ that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; Мо- 
vember-May, tor example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. А nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
Soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
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tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
Ап individual piece is a pebble. 

Ground water (geology). Water filling all the unblocked 
pores of underlying materiai below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a гії! is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Horlzon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed ог forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon. —The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
топ also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the А or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
а! is known to differ from that in the solum, the 
Roman numeral ІІ precedes the letter C. 

Я laver.—Consolidated rock beneath the soil The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 
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Humus. Тһе well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hvdrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. Тһе 
chief consideration is the inherent capacitv of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. 5015 are 
assigned to four groups. In group А are soils having 
a high infiltration rate when thoroughiv wet and 
having a low runoff potential. Thev are тату deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a verv slow infil- 
tration rate and thus a high runoff potential. Thev 
have a clavpan or сіау laver at or near the surface, 
have a permanent high water table, or are shallow 
over пеагіу impervious bedrock or other material. А 
soil is assigned to two hydrologic groups if part of 
the acreage is artificiallv drained and part is un- 
drained. 

Infiltration. The downward entrv of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil lavers or material. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adverselv 
affect the specified use. 

Наша limit, The moisture content at which the 501 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
Soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—/ine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 
millimeters (about 0.6 inch). 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 
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Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
А pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
Soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeabilitv. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the basis of 
differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These 
differences are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipe- 
like cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Polypedon. A volume of soil having properties within the 
limits of a soil series, the lowest and most homoge- 
neous category of soil taxonomy. A “soil individual." 

Profile, soll. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, 
produces native plants suitable for grazing by live- 
stock; includes land supporting some forest trees. 

Range condition. The health or productivity of forage 
plants on a given range, in terms of the potential 
productivity under normal climate and the best prac- 
tical management. Condition classes generally rec- 
ognized аге—ехсе/епі good, fair, and poor. The 
classification is based on the percentage of original, 
or assumed climax vegetation on a site, as com- 
pared to what has been observed to grow on it 
when well managed. | 

Range site. An area of range where climate, soil, and 
relief are sufficientiv uniform to produce a distinct 
kind and amount of native vegetation. 
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Reaction, soil. The degree of aciditv or alkalinitv of a 
soil, expressed in pH values. А soil that tests to pH 
7.0 is described as preciselv neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
aciditv or alkalinitv is expressed as— 


pH 
Extremely acid... ыы. Below 4.5 
Very strongiv acid... .. 4.5 to 5.0 
Strongly acid....... 5.1 to 5.5 
Medium acid.... 5.6 10 6.0 
Slightiv acid 6.1 to 6.5 
Neutral......... 6.6 to 7.3 
Mildly alkaline...... 7.4 10 7.8 
Moderatelv alkaline. 7.9 to 8.4 
Strongly alkaline................... ss 8.5 to 9.0 


Very strongly аіКаїїпе.............................. 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline-alkali soil. A soil that contains a harmful concen- 
tration of salts and exchangeable sodium; contains 
harmful salts and is strongly alkaline; or contains 
harmful salts and exchangeable sodium and is very 
strongly alkaline. The salts, exchangeable sodium, 
and alkaline reaction are in the soil in such location 
that growth of most crop plants is less than normal. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soll. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
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the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. | can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slick spot. Locally, a small area of soil having a pud- 
dled, crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in productiv- 
ity. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow Intake. The slow movement of water into the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soll. A natural, three-dimensional body at the earth's 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soll separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Solum. The upper part of a soi! profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 
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Structure, soll. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), co/umnar (prisms with rounded tops), b/ockv 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
Soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

Subsoll. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the ''plow layer," or the "Ap horizon." 

Surface soll All of the A horizons in a soil profile. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
Stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are зала, /oamv sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silly clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 
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Tilth, soll. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 


Topsoil (engineering). Presumably a fertile soil or 501 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 


Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 


Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
іс head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 


Weathering. А! physical and chemical changes рго- 
duced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the.material. 


Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 


Wilting point (or permanent wilting point). The mois- 
Іше content of soil, on an ovendry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 


TABLES 
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SOIL SURVEV 


TABLE 1,--TEMPERATURE AND PRECIPITATION DATA 
(Recorded for the period 1941 to 1970 at Beloit, Kansas) 
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TABLE 2,--FREEZE DATES IN SPRING AND FALL 


Minimum temperature 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


1 
i 
H 
1 
1 
| 
{ 
р 
! 
t 
i 
; 
( 
' 
} 
р 
5 уеагз іп 10 i 
later than-- ! Агр11 3 

Н 

р 

1 

| 

Li 

1 

! 

! 

! 

! 

! 

Li 

4 

LI 

1 

! 

! 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 19 September 30 
2 уеагз in 10 


earlier than-- October 23 October 4 


5 years in 10 


1 
Н 
Џ 
1 
1 
1 
! 
П 
| 
П 
i 
| 
l 
1 
1 
1 
1 
і 
| 
! 
April 13 ! April 25 

| 
1 
1 
| 
ji 
U 
! 
U 
i 
1 
! 
1 
1 
|| 
, 
Y 
і 
і 
l 
1 
i 
| 
earlier than-- i 
1 
1 


TABLE 3.--GROWING SEASON LENGTH 


Daily minimum temperature 
during growing season 


1 
1 
1 
| 
Probability i  Highér 1 Higher T Higher 

i than i than ! than 
i 240 F H 280 F ! 320 Е 
| ауз t Days | ays 
! ! ағы | STA 

9 years іп 10 i 195 | 176 | 151 
i i i 

8 years іп 10 | 201 | 183 ! 158 
! ! ! 

5 уеагз іп 10 | 213 ! 195 | 172 
! ! ! 

2 years in 10 | 225 i 207 ! 185 
+ 1 + 
i 1 О 

1 уеаг іп 10 | 232 ! 214 i 193 

1 1 
1 1 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name ! Аогез iPercent 
symbol; H | 
Џ x: 1 Џ 
! ! ! 
Аа | Апзе1то sandy loam, 1 to 4 percent 51о0ре5-----------------------.-..--......... i 250 i 0.1 
Ab tArmo loam, 3 to 7 percent slopes----------- i 5,000 | 1.1 
Ас tArmo loam, 7 to 15 percent slopes---------- i 4,100 | 0.9 
Ba iBogue-Armo complex, 3 to 15 percent slopes i 7,500 i 1.6 
Bb iBrownell-Rock outcrop complex, 3 to 30 percent з1орез--- i 4,700 | 1.0 
Ca (Corinth silty clay loam, 3 to 7 percent slopes-—————— i 3,200 | 0.7 
Cb {Corinth silty clay loam, 7 to 15 percent slopes----------------------2..----- i 5,100 1 1.1 
Со iCrete silt 1о0ап-----------------------------------------....................... | 10,000 | 2,2 
Da iDetroit silty clay 10ат------------ = sms mms ! 5,200 | 1.1 
На iHarney silt loam, 0 to 1 percent з1орез---------------------..------.--........ ! 4,600 i 1.0 
Hb iHarney silt loam, 1 to 3 percent slopes-=“s——— | 116,000 i 25.3 
He iHarney-Corinth silty clay loams, 3 to 8 percent slopes, eroded i 32,000 | 7.0 
Hd iHarney-Mento silt loams, 2 to 6 percent slopes---------------- | 77,000 i 16.8 
He iHarney-Mento silty clay loams, 3 to 7 percent slopes, егойей-------------------.... | 47,500 1 10.4 
Hf | Нога silt 1оап------------------..................................-.--.......----.......- i 13,200 i 2.9 
La iLancaster-Armo loams, 3 to 7 percent з1орез----------------.-...................... | 2,500 i 0.5 
Le iLancaster-Hedville complex, 3 to 20 percent slopes---------------------------.----- i 1,700 | 0.4 
Ма |МеСоок silt 1оап--------------------------..----------.-...-..-.-.----.................... | 6,400 | 1.4 
Mb iMcCook silt loam, occasionally Ғ1оодес--------------------.-----................... ! 2,560 ! 0.5 
Ка iNew Cambria silty с1ау--------------------------------------.....-.................. | 5,100 | 1.1 
Nb > iNew Cambria silty clay, frequently flooded------------------~--~------~--~+~--------- | 900 | 0.2 
Nc iNibson soils, 3 to 30 percent з1орез-------------------------------------------—---- ! 28,500 ! 6.2 
Ra {Roxbury silt 1оап---------------------------------..-...-............................ i 14,900 | 3.3 
Rb iRoxburv silt loam, сһаппе1ей--------------------- | 4,000 | 0.9 
Re iRoxbury silt loam, occasionally flooded---------- ! 24,200 | 5.3 
Rd iRoxbury-Armo complex, 0 to 3 percent slopes------ i 5,000 | 1.1 
Sa iSaltine silt 1оап-------------------------------- i 450 | 0.1 
Та iTimken clay, 3 to 20 percent slopes-------------- ! 1,200 | 0.3 
Tb iTully silty clay loam, 3 to 7 percent slopes i 9,700 i 2.1 
Wa iWakeen silt loam, 3 to 7 percent 310ре5----------------------.-.................... i 2,500 | 0.5 
! Мабег-----------------------.-.-----------------....-...------------------------- ) 13,280 | 2.9 
1 4 Н 
Г" ЕН нени, е a 
| Тоба1----------------......-..-................................-..-..-...-.------ ! 458,240 | 100.0 
1 Н 
t U 


1 
ААА 
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Yields are 


Absence of a vield indicates that the soil is 
Corn 


gated soils. 


Only агаб1е` soils are listed] 


Alfalfa hay 


Grain sorghum 


TABLE 5.--YIELDS PER ACRE OF CROPS 


Winter wheat 


not suited to the crop or the crop generally is not grown on the soil. 
map symbol 


those that can be expected under a high level of management. 


MITCHELL COUNTY, KANSAS 
Soil name and 


(fields in the М columns are for nonirrigated soils; those in the I columns are for irri 
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SOIL SURVEV 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


РММ ИШЕ production | ^ — 


Soil name and Range site name 


1 
i 
map svmbol ! 
1 


ж 


Characteristic vegetation 


Kind of year | Dry 
iweight H 
| | тастер T 
1 ' 1 ! 
Да----------------.!5апду----------------......... ‘Favorable | 5,000 {Little bluestem--------------- | 
Anselmo ! iNormal | 4,000 iSand bluestem------ asseżesesasj) 
| {Unfavorable | 3,000 |Рга1г1е sandreed----------- ---! 
i i } iNeedleandthread----- | 
} | | {Blue агала------------------.. | 
i i i |ВиҒҒа1одгазз----------........| 
! | | iWestern чһеаўщгазз------------ | 
1 U 1 
АБ, Ас------------- iLimy Uplands---2-2--------------|Favorable | 4,000 IBig bluestem-------- ---------- i 
Armo i iNormal | 3,000 {Little bluestem------------ ---! 
! {Unfavorable | 1,000 {Sideoats дгатпа---------------.| 
i i ! (ІпбФіапдгазз------------.-..-.. ! 
! ! | iSwitchgrass---------.-------- a! 
! ! 6 iWestern wheatgrass--------- ---! 
! ! ! ! ! 
Bat: i } | | ! 
Bogue-----2--------iBlue Shnale-------------------- {Favorable | 3,000 |Від bluestem----------..------ | 
i iNormal | 2,000 {Little bluestem--------.-----.! 
В iUnfavorable | 1,000 iSideoats grama--- 
| i iIndiangrass ---------- -------- 3 
1 Џ 1 
Armo---------- ---- ту Upland-------- -----=------ | Favorable | 4,000 {Big bluestem------------------ 
| {Normal ! 3,000 !Little bluestem- 
i {Unfavorable | 1,000 {Sideoats grama-- 
} i | iIndiangrass--- 
| ! | 15нібеһдгазз------------------. 
! | | iWestern wheatgrass------------ | 
1 1 1 D i 
ври: ! ! i ! | 
Brownell------- ---|Limy Upland------------ 2--22-2-|Favorable | 4,000 |В1д bluestem---------- vs... =| 
H {Normal | 3,000 {Little bluestem- -----! 
i iUnfavorable | 1,000 iSideoats grama | 
| | | !Indiangrass------ - -! 
i H | \Switchgrass--------- ЕЕ 
| ! | ]Western wheatgrass------- T 
U 1 1 
Rock outerop. | ! ! | | 
1 П I і 1 
Са, Сй-------------|[,1ту Uplandse--------.---------- {Favorable | 4,000 {Big bluestem-------------- --| 
Corinth | i Normal | 2,500 iLittle bluestem---------------| 
! {Unfavorable | 1,000 iSideoats grama------------ E 
i ! і iSuitchgrass------------ --! 
| | i iIndiangrass-------------- -! 
! ! | iWestern wheatgrass------------ ! 
i ; | i | B | 
Сс---------------- -|Clay Upland--------- ---------- {Favorable 1 3,500 {Big bluestem------------ ------ | 
Crete | INormal | 3,000 {Little bluestem------- "sv... 
! \Unfavorable | 2,000 |Switchgrass----- —À wessa ! 
! | i ISideoats graMa—— ==] 
| | | ІІпдіапдгавв------------.--..-. ! 
| ! | iWestern whéatgrass------------| 
' 1 H 
| i | | 
! ! | i 
Da-------------- ---i|Loamy Теггасе----------------- iFavorable | 5,000 t 
Detroit H | Normal | 4,000 n 
! {Unfavorable | 3,000 } 
i | | ISwitchgrass-------------- -----| 
| | ! (Sideoats grama----------- — 
i i i |Indiangrass------ sv.» | 
| } | i 
! | ! | 


See footnote at end of table, 


{Maximilian sunflower---------- 
1 
l Џ 


PRECES НИ МИ од 
1 1 

| | Compo- 
|| {sition 
1 


“Pot 


2 
1 
1 
1 
1 


4 
2 
1 


5 
5 
5 
5 
0 
5 
5 
0 
0 
0 
5 
5 
5 


= = N 
җл\л\л\л ол ОО NAVN 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


iWestern wheatgrass 
1 
$ 


| | Total production | TT or 
. Soil name and i Range site name H H 77) Characteristic vegetation i Сотро- 
map symbol | iKind of year | Dry | Isition 
! i қ iweight | | 
| | ILB/acre|] ооо ст Pet 
i i ТЯ! {те 
На, Hb------------- iLoamv Upland------------------ iFavorable | 8,000 iBig bluestem------------------ і 20 
Harney | INormal | 2,500 Little bluestem--------------- | 15 
i {Unfavorable | 1,000 iBlue grama----------- 
! ! ! iSideoats grama 
i i i iBuffalograss--------- 
! ! ! iWestern wheatgrass 
| | } | 
Hef: ) ! ! ! 
Нагпеу------------ iLoamv Upland------------------ iFavorable | 4,000 |Big bluestem--------- 
| iNormal 1 2,500 {Little bluestem-- 
! {Unfavorable | 1,000 {Blue grama----------- 15 
i i | ISideoats grama---------------- 10 
i ! | !Buffalograss--------- 10 
i ! ! IWestern wheatgrass 110 
П l i 
i П І р 
Corinth----------- jLimv Upland------------------- \Favorable | 4,000 {Big bluestem------------------ 1 
i {Normal | 2,500 {Little bluestem------ 
| ‘Unfavorable | 1,000 }Sideoats grama------- 
| | | | Swi tehgrass---------- 
i | ! | Indiangrass---------- 
i i | iWestern wheatgrass 
1 ^ 4 Ц 
Џ 1 Џ 1 
Hd*, He*: i ! ! н 
Harney------------ iLoamv Upland------------------ IFavorable | 4,000 |Big bluestem------------------ 
| iNormal | 2,500 iLittle bluestem----" 
| {Unfavorable | 1,000 iBlue grama-------------------- 
| | | |5ідеоабв grama---------------- 
) ! | !Buffalograss------------------ 
) H i iWestern wheatgrass 
U 1 1 1 
Mento------------- iClay Upland------------------- iFavorable | 4,000 jBlue дғапа-------------------- 
i ! Normal | 2,500 iSideoats grama---------------- 
i iUnfavorable | 1,000 |Мезбегп wheatgrass 
i i | {Big bluestem------------------ 
| | | {Little bluestem--------------- 
i ! | | Indiangrass--------~----~----- 
i i | iISwitchgrass------------------- 
1 + Ц 
1 D i t 
Hf----------------- (Loamv Terrace----------------- iFavorable | 5,000 {Вів bluestem------ 
Hord i iNormal 1 4,000 ILittle bluestem--------------- 
| {Unfavorable | 2,500 |Іпдіалдғазз----------------.-- 
) ! i ISwitchgrass--- 
! ! ! ISideoats grama 
i ! | {Tall dropseed—— === 
| | | {Western wheatgrass 1 
| ! | !Sedge-----------------..-.---- 
| i | | 
Lat: і | ! ! 
Lancaster" iLoamy ОЫр1апа---------------- sejFavorable | 5,000 {Big bluestem------------------ 
! iNormal | 3,500 {Little bluestem--------------- 
| {Unfavorable ! 2,000 1Іпдйіапдғавз------------------- 
| } | |5м1ўсһдгазз------------------- 
| ! ! (Sidecats grama---------------- 
| i ) {Та11 dropseed---- 
! ! | |5ейде------------------------- 
5 Џ Џ 1 1 
Агпо-------------- iLimy МҮріапа------------------- iFavorable | 4,000 !Big bluestem------------------ 
i iNormal | 3,000 iLittle bluestem-- 
| jUnfavorable | 1,000 iSideoats grama--- 
| i !Indiangrass------ 
| | ISwitchgrass--------------- 
l 
| | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITV AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


i 1 + 
5011 паме апа H Range site name 00000 0 707757031 771 Characteristic vegetation | Compo- 
map symbol ! iKind of year | Dry | isition 
H ! iweight | ) 
| i ТБ” are! Tr Pet 
| | о Ж 
Let: р | | 1 ! 
Lancaster-2------- iLoamy Uplanda----------------- iFavorable | 5,000 {Big bluestem------------------ і 25 
! iNormal | 3,500 iLittle bluestem--------------- | 20 
i ‘Unfavorable | 2,000 | Indiangrass--------~---~-----+ | 10 
р ! ! iSwitchgrass------------------- | 10 
| i ! iSideoats grama---------------- | 5 
! ! i iTall дгорзеей----------------- | 5 
і ! | iSedge ------------------------- 125 
i 1 
1 I Ц l 
Hedville----- -----|Shallow Sandstone------------- iFavorable 1 3,500 iL 35 
| iNormal { 3,000 iB 20 
i Unfavorable | 2,000 iSwitchgrass------------------- 5 
| ! | !Indiangrass--------- 5 
i i | iSideoats grama 5 
i i | iTall dropseed----------------- 5 
Џ 1 1 1 
Ма----------------- iLoamv Terrace----------------- iFavorable | 5,000 ;Big bluestem------------------ 35 
MeCook ! i Normal | 4,000 iLittle bluestem--------------- | 10 
| {Unfavorable | 3,000 iSwitchgrass--------------- 10 
| i | \Indiangrass--~------------ 10 
| ! i {Western wheatgrass 10 
) | | 'Сапада м114гуе---------------- 5 
| i | | Зейде------------.----2----- ---1 5 
4 і 1 1 
Мр----------------- |Боату Lowlandes---------------- iFavorable і 5,000 |Big bluestem------------------ 30 
McCook i iNormal 1 4,000 iLittle bluestem 15 
| jUnfavorable | 3,000 iSwitehgrass--------- 10 
| ! i | Тпатаоягазз--------- 10 
| i i {Western wheatgrass 10 
i | i {Canada wildrve 5 
H i i (98944---55-5-->2-52--5224---ы 5 
Џ 1 1 l 
Ма----------------- iClay Теггасе------- -T---------- iFavorable | 4,500 {Big bluestem------------------. 30 
New Cambria | iNormal 1 3,500 iLittle bluestem 15 
i iUnfavorable | 2,000 jIndiangrass--------- 10 
| i р ISuitchgrass--------- 10 
! i } iWestern wheatgrass-- 10 
| i i iSideoats grama 5 
| ! j iTall dropseed------- 5 
i i i iBlue цгата-----—--------------- 5 
' H О LI 
1 1 U U 
МЫ----------------- {С1ау Lowland------------------ iFavorable i 5,500 {Big bluestem------------------ 30 
New Cambria | iNormal | 4,000 {Little bluestem--. 15 
i {Unfavorable | 3,000 lIndiangrass------ : 10 
i i ! iSwitchgrass--------- 10 
| ! i ‘Western wheatgrass------------ 10 
i | i iSidevats grama---------------- 5 
| ! i iTall dropseed----------------- | 5 
А | iBlue grama-------------------- i 5 
О 1 1 
Џ U ' 1 1 
Мс----------------- iLimy Upland------------------- iFavorable i 4,000 {Big bluestem------------------ } 30 
Nibson i iNormal | 2,500 {Little bluestem--------------- | 20 
! {Unfavorable | 1,000 iSideoats grama---------------- j 20 
i i ! IIndiangrass------------------- 15 
H i i iBlue дгапа------- | 5 
| i i {Western wheatgrass------------ | 5. 
' 1 1 1 1 
1 1 Џ Li 1 
Ra" |Соату Terrace----------------- iFavorable i 5,000 {Big bluestem------------------ | 30 
Roxburv Н iNormal | 4,000 iWestern wheatgrass-- { 15 
i Unfavorable ' 3,000 liSwitohgrass--------- | 10 
! ! ! ALittle bluestem----- | 10 
р i i iSideoats grama---------------- | 10 
i ! i {1пд1апдгазз------------------- 5 
1 1 LI 1 
П П О 


Зее footnote at end of table, 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Ex os = | Total production 1 Е 
5011 пате апа i Range site name PT | Characteristic vegetation i Compo- 
map svmbol | iKind of year | Dry | isition 
| | iweight | | 
i T EE TDp7aere! | Pet 
1 ет. — mn 
і 1 t 1 Џ 
ЕҺ---«------------- iLoamy Шон1ал4----------------- iFavorable i 6,000 |В1д bluestem------------------ | 40 
Roxbury | \Normal | 5,000 iIndiangrass------------------- | 10 
| ШпҒауоғав1е | 4,000 iSwitchgrass------------------- | 10 
| ! i iWestern wheatgrass------------ | 8 
H р | iLittle bluestem--------------- i 5 
1 l 1 1 Џ 
Ес----------------- iLoamv Lowlande---------------- iFavorable | 6,000 |Big bluestem 
Roxbury i iNormal | 5,000 iIndiangrass- 
| ‘Unfavorable | 4,000 |$м1%сһдгазз------------------< 
i ! | iWestern wheatgrass------------ i 8 
! ! | iLittle bluestem--------------- 15 
вав: | | | | 
Roxbury----------- iLoamv Lowland----------------- \Favorable | 6,000 !Від bluestem цо 
i iNormal | 5,000 iIndiangrass----------- 10 
! iUnfavorable | 4,000 iSwitchgrass----------- d 10 
| | ! iWestern wheatgrass------------ 1 8 
i i | iLittle bluestem--------------- i 5 
1 П Li 
1 1 1 Џ 1 
Armo-------------- iLimv Upland------------------- iFavorable | 4,000 iBig bluestem------------------ | 40 
i iNormal | 3,000 iLittle bluestem--------------- | 20 
i {Unfavorable | 1,000 |Sideoats grama---------------- | 10 
| ! ! iIndiangrass------------------- i 5 
| ! | iSuitchgrass-----------------.-- | 5 
р ! ! jWestern wheatgrass------------ р 5 
i i i | ) 
ба----------------- iSaline Lowland---------------- iFavorable | 2,500 ;Inland saltgrass-------------- 
Saltine ! iNormal i 2,000 iWestern wheatgrass 
i {Unfavorable | 1,500 iSwitehgrass------------------- 
| | } IIndiangrass------------------- 
| | ! |5ейде------------------------- 
і | | iBlue grama-------------------- 
i | | | Buffalograss ------------------ 
1 Џ 1 LI 
Та----------------- iBlue Shale-------------------- iFavorable | 3,000 {Big bluestem------------------ 
Timken Ж. ! Normal i 2,000 {Little bluestem--------------- 
| iUnfavorable | 1,000 |Sideoats grama------------ 
i ! ! iWestern wheatgrass 
H | | iBlue агата-------------------- 
1 1 |: t 
Tb----------------- ILoamv Upland------------------ iFavorable | 5,000 {Big bluestem------------------ 
Tully ! iNormal i 4,000 {Little bluestem--------------- 
| iUnfavorable | 3,000 jSwitchgrass-----------2-------- 
i ! | | та1апвгазз------------------- 
! i ! |Та11 dropseed----------------- 
| ) | iSideoats grama---------------- 
t 1 1 l 4 
$ V р 1 1 
Ма----------------- iLimv Урі1ап4------------------- {Favorable | 4,000 iBig bluestem------------------ ! 35 
wakeen | iNormal | 2,500 iLittle bluestem--------------- | 20 
i \Unfavorable | 1,000 |Sideoats grama---------------- і 15 
i i i i Swi бсһдгаз5------------------- i 5 
| | | iWestern wheatgrass------------ | 5 
l 1 l 1 
U | Џ 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. 
to the given height on that soil] 


= 


year average heights, їп feet, of-- 
Е 


Е ge Trees having predicted 20-year 
еа ено усер 
L 


Џ 

$011 пате and | 
тар зутрој | <8 

р 

U 


Fragrant sumac, 


Қа---------------- 


| 
! 
Anselmo } Amur honevsuckie, 
| common 
i chokecherrv. 
4 
| 
Ab, Ас------------ iFragrant sumac---- 
Armo 
| 
і 
р 
Ва“: ! 
Bogue i 
1 
1 
Armo------------- iFragrant sumac---- 
$ 
| 
4 
1 
1 
| 
Bb#: | 
Brownell--------- iFragrant Sumac---- 
| 
i 
Rock outcrop. i 
t 
' 
Ca, Cb------------ iFragrant sumac---- 
Corinth 
Сс----------------(Егадғапб sumac, 
Crete Siberian 
peashrub. 


Detroit Nanking cherry, 
American plum. 


Fragrant sumac, 


i 

| 

1 

1 

i 

И 

i 

1 

| 

1 

р 

! 

1 

| 
Ва----------------|Ғгадгапб sumac, 

4 

1 

H 

| 

1 

1 

Ha, Hb------------| 

i 

1 

Џ 

! 

1 

H 

H 

! 

1 

i 


Harney American plum. 
Ве“: 
Нагпеу----------- Fragrant sumac, 


American plum. 


р 

+ 

H 

1 

! 

U 

H 
Corinth----------|Fragrant sumac---- 

1 

1 

' 

1 

! 

1 

1 

1 


See footnote at end of. table, 


8-15 


4 
1 
1 
' 
Џ 
1 
Н 
1 
Ц 
Џ 
4 
Џ 
! 
Autumn-olive------ ! 
LI 
i 
Li 
i 
4 
1 
Н 
1 
1 
П 
1 
1 
1 
4 


Áutumn-olive------ 


Autumn-olive, 
osageorange. 


Autumn-olive------ 


Autumn-olive, 
eastern redcedar,i 
green ash, соттоп! 
hackberry, 
honeylocust, 
Russian mulberry. 


Autumn-olive, 
common choke- 
cherry, eastern 
redbud. 


Autumn-olive, 
common choke- 
cherry. 


Autumn-olive, 
common сһоке- 
cherry. 


Autumn-olive------ 


16-25 


Eastern redcedar, 
common hackberry, 
Rocky Mt. 
juniper. 


Eastern redcedar, 
ponderosa pine, 
honeylocust, 
osageorange. 


Eastern redcedar, 
ponderosa pine, 
honeylocust, 
osageorange. 


Eastern redcedar, 
ponderosa pine, 
common hackberry. 


Eastern redcedar, 
honeylocust, 
white mulberry, 
osageorange. 


Ponderosa pine, 
Austrian pine, 
Scotch pine. 


Russian mulbery, 
winterberry, 
euonymus. 


Eastern redcedar, 
osageorange, 
honeylocust, 
common hackberry, 


Eastern redcedar, 
osageorange, 
honeylocust, 
common ћаскреггу, 


Eastern redcedar, 
honeylocust, 
white mulberry, 
osageorange. 


р 
1 
П 
1 
П 
| 
1 
t 
П 
1 
П 
D 
1 
1 
1 
1 
П 
1 
П 
1 
П 
1 
Д 
1 
П 
1 
' 
1 
| 
U 
| 
1 
' 
U 
| 
U 
П 
Џ 
П 
i 
, 
, 
A 
, 
U 
1 
t 
П 
| 
1 
П 
1 
' 
i 
, 
1 
! 
U 
1 
1 
П 
і 
Д 
1 
1 
[ 
1 
U 
П 
1 
à 
4 
1 
[ 
n 
t 
t 
Џ 
Д 
1 
, 
[ 
' 
П 
, 
Ц 
П 
U 


26-35 


Ponderosa pine, 
green ash, 
honeylocust, 
Austrian pine, 
Scotch pine. 


Siberian elm------ 


Siberian elm------ 


Siberian elm------ 


Siberian elm------ 


Eastern redcedar, 
ponderosa pine, 
common hackberry, 
white mulberry. 


Siberian elm, 
ponderosa pine. 


Siberian elm, 
ponderosa pine. 


Siberian е1т------ 


[ 
' 
! 
1 
П 
1 
U 
U 
1 
l 
t 
1 
! 
1 
! 
í 
1 
1 
П 
1 
П 
1 
1 
, 
i 
1 
! 
1 
П 
1 
1 
1 
i 
1 
1 


SOIL SURVEY 


Absence of an entry indicates that trees generally do not grow 


>35 


Eastern 
cottonwood, 


Eastern cottonwood, 
Siberian elm. 


MITCHELL COUNTV, KANSAS 


——————————————————————— 


Soil name and 
map symbol 


на“, 


Нагпеу-------- 


Меп%0------------ 


НТ---------------- 


Нога 


Lat: 


Lancaster----- 


Lc*: 


Lancaster----- 


Hedville. 


Ma, Mb--------- 


Na, Nb--------- 


Rb, Re--------- 


Roxbury 


Rd*: 


Roxbury---------- 


n 
' 
, 
, 
! 
1 
1 
П 
4 
П 
1 
[ 
1 
1 
1 
П 
Џ 
, 
1 
П 
U 
n 
І 
i 
1 
l 
‘ 
' 
t 


1 
р 
[ 
' 
1 
П 
1 
П 
l 
П 
1 
1 
1 
1 
1 
П 
і 
| 
1 
' 
1 
П 
U 
1 


[ 
1 
[ 
l 
1 
1 
П 
l 
П 
Џ 
' 
1 
р 
Џ 
[ 
| 
П 
i 
П 
1 


See footnote at 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Fragrant sumac, 
American plum. 


Fragrant sumac, 


Siberian 
peashrub. 


Fragrant зитас, 
American plum. 


Fragrant sumac, 
American plum. 


Fragrant sumac---- 


Fragrant sumac, 
American plum. 


Fragrant sumac, 
American plum. 


American plum, 
fragrant sumac. 


Fragrant sumac, 
American plum. 


Fragrant sumac, 
American plum. 


Fragrant sumac, 
American plum. 


end of table. 


Џ 
' 
1 
1 
1 
П 
1 
1 
1 
П 
t 
1 
t 
1 
4 
' 
U 
П 
1 
1 
' 
, 
1 
4 
Џ 
П 
U 
П 
І 
, 
1 
4 
1 
П 
t 
| 
1 
' 
i 
1 
1 
' 
1 
U 
1 
n 
U 
1 
l 
П 
l 
1 
Џ 
1 
1 
П 
О 
П 
1 
р 
t 
l 
| 
П 
1 
П 
i 
t 
1 
1 
1 
4 
1 
П 
| 
' 
| 
i 
Ц 
П 
[ 
1 
[ 
П 
! 
+ 
П 
1 
р 
1 
' 
i 
i 
! 
[ 
І 
' 
| 
1 
1 
П 
D 
' 
l 
П 
H 
| 
U 
' 
[ 
1 
І 
' 
l 
, 
і 
П 
Џ 
i 
| 
1 
1 
П 
1 
1 
1 
1 
1 
П 
1 


8-15 


Autumn-olive, 
common сһоке 
сһеггу. 


Autumn-olive, 
white ти? Бег 
eastern redc 
honevlocust. 


Amur honevsuc 
autumn-olive 
common choke 
cherrv. 


Autumn-olive, 
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Trees having predicted 20-year average helghts, in feet, of-- 


р ———————— 


гу, 
edar, 


kle, 


common choke- 


cherry. 


Russian-olive 


jAutumn-olive, 


common choke 
cherry. 


Autumn-olive, 


common сһоке- 


cherry. 


Autumn-olive, 
common choke 
cherry. 


Autumn-olive, 
common choke 
cherry. 


Autumn-olive, 
common choke 
cherry. 


Autumn-olive, 
common choke 
cherry. 


1 
1 
Ц 
1 
Џ 
1 
1 
I 
U 
1 
1 
n 
U 
l 
Ц 
U 
1 
' 
l 
1 
1 
1 
1 
4 
1 
' 
Ц 
t 
1 
П 
П 
' 
І 
П 
| 
' 
l 
П 
l 
U 
l 
П 
1 
1 
1 
П 
1 
1 


16-25 


Eastern redcedar, 


osageorange, 
honevlocust, 


common ћаскђеггу. 


Ponderosa pine, 
Austrian pine. 


Eastern redcedar, 
Russian mulberrv. 


Eastern redcedar, 


osageorange, 


common hackberrv, 


honeylocust. 


Eastern redcedar, 
ponderosa pine, 


honeylocust, 
osageorange. 


Eastern redcedar, 


osageorange, 


common hackberrv, 


honeylocust. 


Eastern redcedar, 
Russian mulberry. 


Eastern redcedar, 
Austrian pine, 
common hackberry. 


Eastern redcedar, 
Russian mulberry. 


Eastern redcedar, 
Russian mulberry. 


Eastern redcedar, 
ponderosa pine, 


green ash, 


Russian mulberry. 


1 
П 
1 
| 
1 
1 
П 
U 
4 
l 
П 
1 
1 
U 
П 
l 
П 
i 
U 
! 
i 
р 
| 
U 
U 
1 
П 
l 
4 
1 
! 
‘ 
4 
U 
П 
! 
1 
1 
! 
! 
1 
1 
т 
4 
П 
1 
І 
i 
1 
! 
Ц 
1 
1 
П 
1 
i 
І 
1 
U 
1 
1 
' 
П 
1 
' 
т 
Ц 
' 
1 
П 
Џ 
1 
1 
П 
t 
1 
D 
1 
1 
1 
1 
Д 
1 
1 
П 
1 
1 
' 
' 
I 
t 
1 
1 


26-35 


Siberian elm, 


ponderosa pine. 


Green ash, 
hackberry, 


ponderosa pine, 


honeylocust. 


Siberian elm, 


ponderosa pine. 


Siberian elm 


Siberian elm, 


ponderosa pine. 


Ponderosa pine, 
Austrian pine, 
common hackberry, 


green ash, 
honevlocust. 


Green ash, 
honeylocust. 


Common hackberrv, 


green ash, 


ponderosa pine, 


honeylocust. 


Common hackberry, 


honeylocust, 
green ash, 


ponderosa pine. 


Common hackberry, 


honeylocust, 
green ash, 


ponderosa pine. 


common 


> 


Eastern 


35 


cottonwood, 


Siberian elm, 


Eastern 


cottonwood, 


Siberian elm. 


Siberian 
‘eastern 


Siberian 
eastern 


Siberian 
eastern 


Siberian 
eastern 


eln, 
cottonwood. 


elm, 
cottonwood. 


elm, 
cottonwood. 


elm, 
cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and | 


аша 


ponderosa ріпе, 
osageorange. 


Н 
U 4 1 
тар svmbol | <8 | 8-15 | 16-25 ! 26-35 
LU ! О 
U t Џ 1 
! р | i 
Rd#: i i ! ! 
Ármo--2-2--2--------|Fragrant зитас----|Айбитп-о11іуе------ iEastern redcedar, i --- 
| i i ponderosa pine, | 
| | i honevlocust, } 
i | | osageorange. | 
| | i } 
За. ! ! ! i 
Saltine ! ! ! ! 
! | | H 
Ta, i i || i 
Timken i i i H 
1 + 
4 1 1 H 
Tb-------- -------- \Fragrant sumac, iAutumn-olive, iEastern redcedar, {Siberian elm, 
Tully } American plum. | common choke- | osageorange, | ponderosa pine. 
i i cherrv. i honevlocust. i 
Н 4 1 
1 1 1 t 
Ма------------ ----|Ғгаягапб зитас---- | Аибитп-о11уе------ iEastern redcedar, jSiberian eim------ 
Wakeen р honeylocust, ! 
| | 
| i 


* See description of the map unit for composition and 


behavior characteristics of the map 


unit. 


SOIL SURVEY 


“Trees having predicted 20-уеаг average heights, in feet, of-- 
еы SEE тй права ec ism ein 


MITCHELL COUNTV, KANSAS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and 


map symbol 


1 

| Shallow 

! excavations 
1 
U 


и 


Bb*: 


Het: 


Нагпеу--------- 


Corinth-------- 


Hd*, Het: 


See footnote at end of table. 


р 
1 
1 
| Зеуеге: 


|Slight--------- 
1 


1 

! 

iModerate: 

i slope. 

I 

| 

iModerate: 
too с1ауеу, 


slope. 


4 
Џ 
| depth to rock, 
1 
| 


iSlight--------- 
! 


| 
Н 
Li 
| Severe: 


slope. 


iModerate: 


n 
1 
р 
D 
П 


1 
iModerate: 


| depth to rock, 


1 

i Slope. 
+ 

L 
iModerate: 
i too clayey. 
1 

| 

iModerate: 


| too clayey. 
р 
1 


|Slight------+--- 
| 


| 
! 
iModerate: 


iSlight--------- 
р 


cutbanks cave, 


depth to rock, 


depth to rock. 


depth to rock. 


TABLE 8.--BUILDING SITE DEVELOPMENT 


Dwellings 
without 
basements 


Moderate: 
slope. 


derate: 
lope, 
epth to rock. 


auo 


Severe: 
shrink-swell, 
floods. 


| Зеуеге: 
shrink-swell. 


iSevere: 
shrink-swell. 


! 
1 

Li 

H 

1 
iSevere: 
| shrink-swell. 
! 

! 

} Зеуеге: 


i shrink-swell. 
1 
Џ 
, 
П 


Slight 


Slight 


Dwellings 
with 
basements 


Moderate: 


slope. 


Severe: 


shrink-swell. 


Severe: 


depth to rock. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell, 
floods. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Small 
commercial 
buildings 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
slope. 


Severe: 
slope, 


depth to rock. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell, 
floods. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


e 
shrink-swell. 


' 
1 
П 
U 
П 
1 
i 
D 
1 
l 
1 
i 
П 
һ 
l 
D 
1 
1 
[ 
Ц 
П 
1 
1 
Џ 
! 
D 
1 
1 
П 
i 
П 
, 
П 
l 
1 
1 
П 
І 
П 
1 
1 
1 
' 
l 
П 
1 
1 
1 
П 
1 
1 
1 
П 
1 
i 
1 
1 
1 
1 
i 
l 
i 
П 
l 
1 
1 
1 
1 
1 
[ 
1 
1 
П 
U 
П 
1 
П 
[ 
П 
1 
П 
1 
П 
1 
П 
[ 
П 
1 
П 
1 
П 
І 
1 
1 
i 
1 
| 
1 
П 
U 
| 
І 
' 
1 
П 
1 
t 
| 
' 
1 
П 
1 
П 
1 


бее text for definitions 


Local roads 
and streets 


Moderate: 


frost action, 
low strength. 


Severe: 


low strength. 


Severe: 


low strength. 


Severe: 


shrink-swell, 
low strength. 


беуеге: 


low strength. 


Moderate: 


depth to rock, 


Severe: 


low strength, 
shrink-swell, 


Severe: 


low strength, 
shrink-swell. 


Severe: 


shrink-swell, 
low strength. 


Severe: 


shrink-swell, 
low strength. 


Severe: 


shrink-swell, 
low strength. 


Severe: 


shrink-swell, 
low strength. 


Severe: 


low strength. 


Severe: 


Shrink-swell, 
low strength. 
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of 


72 


Soil name апа 
map symbol 


Lat: 


Let: 


Roxbury 


Rb, 
Roxbury 


Rd*: 


Roxbury--------- 


И 


Saltine 


1 
І 
' 
1 
1 
' 


1 
H 
U 
1 
U 
1 


1 
1 
1 
1 
1 
Ц 
П 
1 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Shaliow 
excavations 


Slight---------- 


Moderate: 
floods. 


iModerate: 


depth to 


Slight---------- 


1 
|Модегађе: 


depth to rock. 


Severe: 
depth to 


Moderate: 
floods. 


iSevere: 


floods. 


Moderate: 
too clavev, 
floods. 


Severe: 
floods. 


Severe: 
slope. 


Moderate: 
floods. 


| Зеуеге: 


floods. 


Severe: 
floods. 


Severe: 
wetness, 
floods. 


See footnote at end of table. 


Severe: 


Dwellings 
without 
basements 


vere: 
loods. 


mo 


е 
floods, 
8 


floods, 
shrink-swell. 


Dwellings 
with 
basements 


1 

Li 

' 

! 

! 

| 

і 
iModerate: 

i shrink-swell, 
| depth to rock, 
Ц 

1 

| Зеуеге: 
i floods. 

! 

H 

iModerate: 

i depth to rock. 


o 
depth to rock, 
slope. 


Severe: 


e 
depth to rock. 


Severe: 
floods. 


e 
floods, 
shrink-swell. 


Severe: 
slope, 
depth to rock. 


5 


1511Ңһ5---------- 


1 
П 
i wetness, 

i shrink-swell. 
Ц 

1 


Small 
commercial 
buildings 


Moderate: 
shrink-swell, 
slope. 


Severe: 
floods. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 
low strength, 


Severe: 
depth to rock, 
slope. 


Severe: 
floods. 


Severe: 
floods. 


Severe: 
floods, 
shrink-swell. 


Severe: 
floods, 
shrink-swell. 


Severe: 
slope. 
Severe: 


floods. 


Severe: 


e 
floods. 


floods, 


1 
1 
1 
1 
1 
П 
Џ 
1 
| 
1 
П 
І 
П 
1 
1 
1 
n 
О 
П 
D 
П 
1 
1 
1 
1 
Ц 
U 
U 
П 
1 
! 
1 
1 
П 
U 
1 
l 
1 
U 
П 
+ 
! 
1 
1 
1 
1 
1 
1 
t 
' 
П 
i 
! 
1 
1 
1 
U 
i 
1 
1 
П 
1 
1 
О 
i 
1 
1 
1 
Џ 
П 
1 
i 
| 
П 
1 
П 
U 
П 
І 
П 
1 
П 
[ 
П 
1 
l 
1 
П 
Џ 
1 
Џ 
П 
і 
П 
i 
1 
Џ 
П 
Џ 
П 
1 
1 
1 
! 
1 
1 
1 
, 
П 
1 
n 
[ 
1 
1 
П 
U 
Д 
L 
! 
n 
Џ 
1 


SOIL SURVEY 


Local roads 
and streets 


Severe: 


e 
low strength, 


Severe: 
low strength. 


Severe: 


e 
low strength. 
Severe: 

low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
depth to rock. 


Moderate: 
floods, 
frost action, 
low strength. 


5 


Se 
low strength, 
Shrink-swell. 


Severe: 
low strength, 
Б 


hrink-swell. 


Severe: 
8 


Severe: 
H 


Severe: 
floods, 
low strength. 


Severe: 
floods, 
low strength. 


Severe: 
low strength. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


———=—=———————————————— 


zi ni ora oe ete 1 
3011 name and | Shallow H Dwellings 
map symbol ! excavations i without 
1 П 
е: и IU наз шшр 
1 U 
Та---------------- iSevere: iSevere: 
Timken i depth to rock. | shrink-swell. 
Ц 
| | 
Tb---------------- iModerate: | Зеуеге: 
Tuliv | too clayey. i shrink-swell. 
1 H 
| | 
Ма---------------- iModerate: iModerate: 
Wake еп depth to rock. | shrink-swell. 
Н 
1 
LI 
1 


* See description of the map unit for composition 


1 
| Dwellings 


1 
| } Small 
i with | commercial 
| ..basements |  , buildings 
| | 
| Зеуеге: } Зеуеге: 
i shrink-swell, i shrink-swell, 
i depth to rock. | slope. 
Li LI 
1 1 
} Зеуеге: | Зеуеге: 
| shrink-swell. | shrink-swell. 
1 1 
| | 
iModerate: iModerate: 
| depth to rock, | slope, 
i shrink-swell. | shrink-swell. 
Н 
і 


and behavior сһагасбегізбісз of the 
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----------------г----------- 


І Local roads 
and streets 


e 
shrink-swell, 
low strength. 


e 
shrink-swell, 
low strength. 


vere: 
ow strength. 


но 


map unit. 
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(Some terms that describe restrictive soil features are defined іп the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


not rated] 


Soil name and 
map symbol 


Bb*: 


Septic tank 
absorption 
fields 


$light---------- 


Moderate: 
slope. 


Severe: 
peres slowly, 
depth to rock. 


Slight---------- 


Severe: 
depth to rock. 


Severe: 
peres slowly, 
depth to rock. 


Severe: 
peres slowly, 
depth to rock. 


Severe: 
peres slowly. 


Severe: 

peres slowly. 
Severe: 

peres slowly. 
Severe: 


percs slowly. 


Severe: 
регез slowly. 


peres slowly, 
depth to rock. 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


See footnote at end of table. 


TABLE 9.--SANITARY FACILITIES 


areas 


iModerate: 
seepage, 
slope. 
Severe: 
Б 


1 
M 
, 
i 
' 
1 
! 
1 
1 
, 
1 
1 
1 
П 
р 
1 
1 
П 
U 
П 
т 
1 
І 
n 


iModerate: 
seepage, 
slope. 


rock. 


о и Ф 
- 
о 
© 
Ф 
- 


derate: 
lope. 


= 
ао 


Moderate: 
slope. 


со 
o 
о 
et 
т 
et 
o 


rock. 


slope. 


П 
1 
1 
1 
n 
Џ 
i 
D 
i 
1 
1 
1 
l 
| 
| 
Џ 
' 
1 
П 
U 
1 
1 
П 
1 
р 
Џ 
н 
1 
' 
1 
П 
U 
П 
' 
' 
П 
П 
U 
| 
1 


M 


5 


е 
depth to rock. 


oderate: 
too clavev. 


evere: 
depth to rock. 


ао 


ерїһ to rock. 


Slight----------- 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was 


area reclaim, 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clavev. 


Др ари Er uU ME EE EU LE UPC EE 
| Trench | Агеа | Dailv cover 
! sanitarv i sanitary i for landfill 
! landfill i landfill 

TPE не KC MEI, а JE Vo а ардан үрү Е ааа дағ 
i ! ! 
iSevere iSevere: (Good, 
| Seepage, | Seepage. i 
i too sandv. | | 
1 4 1 
1 1 , 
І511Ңһ(----------- iSlight----------- iFair: 
i H H too с1ауеу. 
| | | 
iSlight----------- iSlight----------- iFair: 
! ! i slope, 
| i | too clayey. 
! ! ! 
i i ! 
iSevere: iModerate: iPoor: 
i too с1ауеу, i slope, | too clayey, 
i depth to rock. | depth to rock. | area reclaim. 
$ E Ц 
1 П [ 
| Moderate: iSlight----------- iFair: 
| slope. i | too clayey. 
i ! ! 
! ! ! 
iSevere: iModerate: iPoor: 
i depth to rock. | slope, i small stones, 
| | depth to rock, | area reclaim, 
1 , 1 
H H ! 
Џ 1 1 
i i ! 
iSevere: iModerate; iPoor: 
| too clayey, | depth to rock. | area reclaim, 
| depth to rock. | | too clayey. 
П 1 1 
' 1 t 
|} Зеуеге: iModerate: ІРоог: 
i too clayey, | slope, | area reclaim, 
| depth to rock, | depth to rock. | too clayey. 
| 1 1 
t 1 1 
iModerate: iSlight----------- | Еа1г: 
i too clayey. ! | too с1ауеу. 
1 1 Н 
1 1 À 
iModerate: iModerate: iFairs 
| floods, | floods, i too clayey. 
| too с1ауеу. ! i 
Ц % LI 
1 ' 1 
iModerate: iSlight----------- (Fair: 
too с1ауеу, i | too clayey. 
Ц LI 
Џ ! 
Moderate: 1511Дһ%----------- iFair: 
too с1ауеу. | і too clayey. 
H Н 
| | 
Moderate: |ISlight----------- iFair: 
too clayey. i too clavev. 
| 
1 
Зеуеге: iModerate: Poor: 
, 
| 
1 
1 
П 
1 
1 
1 
1 
| 
! 
! 
l 
l 


MITCHELL COUNTV, KANSAS 


Soil name and 


1 
1 
l 
map svmbol | absorption 
i fields 
| 
НҒ---------------- iModerate: 
Hord | floods. 
1 
+ 
Lat: ! 

Lancaster-------- | Зеуеге: 
| depth to rock. 
р 
| 

Armo------------- iSlight---------- 
1 
! 

1 
Let: ! 

Lancaster-------- iSevere: 
| depth to rock. 
П 
Џ 

Hedville---------- | Зеуеге: 
| depth to rock. 
| 

Ma--------- ---------|Moderate: 

McCook | floods. 
О 
1 

M be --------------- isevere: 

МеСоок | floods. 
і 
t 

Ма---------------- iSevere 

New Cambria | peres slowly. 
LI 
Џ 

Nb---------------- | Зеуеге: 

New Cambria | peres slowlv, 
і floods. 

1 
1 
Мо---------------- iSevere: 

Nibson | depth to rock, 
| slope. 
Ц 
П 

Ra---------------- iModerate: 

Roxburv i floods. 
Li 
4 

Rb, Re------------ iSevere: 

Roxbury i floods. 
t 
1 

Rat; i 

Roxbury---------- iSevere: 

` | floods. 
H 
1 

Armo---------------|Slight------ жесе 

Li 
Sa--------------- ---іЗеуеге: 

Saltine | peres slowly, 
i wetness, 
| floods. 

р 
1 
Та---------------- | Зеуеге: 

Timken i peres slowlv, 
} depth to rock. 
|, 

+ 
The --------------- | Зеуеге: 

Ти11у i peres slowly. 
I 
І 

Ма---------------- iSevere: 
Wakeen depth to rock. 


TABLE 9.--ЗАМІТАНҮ FACILITIES--Continued 


Septic tank 


' 
П 
! 
' 
1 
П 
Џ 
[ 
i 
i 
1 
1 
1 
1 
1 
l 
П 
1 
П 
1 
H 
1 
П 
l 
Г 
D 
П 
1 


П 
D 
Д 
1 
1 
р 
1 
1 
' 
1 
П 
1 
П 
U 
n 
1 
1 
1 
, 
Ц 
, 
1 
1 
П 
1 
1 
1 
1 
1 
1 
i 
1 
П 
U 
П 
Ц 
1 
U 


Sewage lagoon 
areas 


Moderate: 
Seepage. 


Moderate: 


o 
d 
8 
8 


epth to rock, 
eepage, 
lope. 


Moderate: 


5 


8 


е 
4 
5 


eepage. 


Mat to rock, 
lope. 


Moderate: 


з 


еераве. 


Severe: 


Slight----------- 


S 


5 


f 


e 
f 


e 
з 
а 


loods. 


уеге: 
loods. 


vere: 
lope, 
epth to rock. 


Moderate: 


5 


5 


8 
е 
f 


e 
Т 


eepage. 
уеге: 
1ооаз. 


уеге: 
loods. 


Moderate: 


5 


eepage. 


Severe: 


5 


ki 
f 


e 
d 
s 


etness, 
loods. 


уеге: 
epth to rock, 
lope. 


Moderate: 


M 


8 


o 
d 
Еј 
Еј 


1оре. 


derate: 

epth to rock, 
lope, 

eepage. 


Trench 
sanitary 
landfill 


Moderate: 


o 
floods. 


Severe: 


e 
depth to rock. 


5 


Se 
Дере %о 


Severe: 


e 
too clayey. 


Severe: 
too с1ауеу, 
f 


Se 
depth о rock. 


oderate: 
floods. 


5 


Severe: 
too clayey, 
depth to rock. 
Severe: 
too clayey. 
Severe: 
depth to rock. 


nn АА КАИРО АА ВА АА 


Агеа 
sanitarv 
landfill 


| 

i 

1 

£ 

| 

i Moderate: 
i floods. 
| 

1 

iM 

! 

! 

! 

1 


oderate: 
depth to rock. 


slope, 
depth to rock. 


Moderate: 
floods. 


Severe: 
floods. 


1511ңһ%---------- 


derate: 
epth to rock. 


ао 


Па11у cover 
for landfill 


ori 
rea reclaim, 


E 
шо 


et m 


oo clayey. 
Poor: 
area reclaim. 
Poo 
ares reclaim. 


ог: 
оо clayey. 


“о 


о 
too clavev. 


or: 
rea reclaim, 
lope. 


uvo 


air: 
too clayey. 


Poor: 
too clayey, 
a 


rea reclaim. 


Poor: 
too clayey. 


Poor: 
area reclaim. 


% See description of the map unit for composition and behavior characteristics of the пар unit. 
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TABLE 10,--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and "poor." 


Soil name and 
map symbol 


Bb*: 


На, Нь------------ 


Нагпеу 


See footnote at end 


Roadfill 


low strength. 


Poor: 
low strength, 
thin layer, 


area reclaim. 


Poor: 
low strength. 


Poor: 
thin layer, 
area reclaim. 


Poor: 

low strength, 
area reclaim, 
thin layer. 


Poor: 

low strength, 
area reclaim, 
thin laver. 


Poor: 
shrink-swell, 
low strength. 


Poor: 
low strength. 


Poor: 
shrink-swell, 
low strength. 


Poor: 
shrink-swell, 
low strength. 


Poor: 

low strength, 
area reclaim, 
thin layer. 


Poor: 
shrink-swell, 
low strength. 


Poor: 
low strength. 


of table. 


Sand 


Fair: 
excess fines. 


Poor: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
excess fines, 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess Гіпез. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


Unsuited: 
excess f'ines. 


й 
Р 


Р 


U 


Р 


Р. 


U 


U 


U 


U 


U 


U 


U 


U 


U 


Absence of ап entry indicates that the soil was not 


Gravel 


| 
| 


nsuited: 
excess fines. 


oor: 
excess fines. 


oor: 
excess fines. 


nsuited: 


excess fines." 


oor: 
excess fines. 


oor: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


SOIL SURVEV 


text for definitions of 
rated) 


Topsoil 


| 


Q 
о 
о 
с. 


Fair: 
thin 1ауег, 


Fair: 
thin laver, 
slope. 


Poor: 
too clavev. 


Fair: 
thin laver. 


Poor: 
small stones. 


Fair: 
area reclaim, 
too clayey. 


Fair: 

area reclaim, 
slope, 

too clayey. 


Fair: 
thin layer. 


Fair: 
too clayey. 


Fair: 
thin layer. 


Fair: 
too clavev. 


Fair: 
area reclaim, 
too clayey. 


Fair: 
thin layer. 


Fair: 
thin layer. 


MITCHELL COUNTV, KANSAS 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


1 
t 
, 
тар svmbol ! 
Н 
U 
, 


LI 
1 
Het: ! 
Harney---------- -----ІРоог: 
i shrink-swell, 
| low strength, 
t 
i 
Мепбо---------------- iPoor: 
t low strength. 
Ц 
1 
НҒ-------- ---------- == | Poor: 
Hord i low strength. 
' 
1 
Lat: i 
Гапсазфег------------ iPoor: 
i area reclaim, 
i thin laver. 
t 
1 
Агто------ --------- -iPoor: 
E low strength. 
1 
Let: i 
Lancaster------------ | Poor: 
| area reclaim, 
| thin layer. 
1 
О 
Нейуі11е------------- i Poor: 
| thin layer, 
| area reclaim. 
1 
1 
Ма, Mb---------------- iFair: 
МсСоок i low strength. 
1 
1 
Ма, Nb---------------- iPoor: 
New Cambria { low strength, 
i shrink-swell, 
1 
1 
Нс-------------------- iPoor: 
Nibson i thin laver, 
i area reclaim, 
H 
| 
Ra, Rb, Ro------------ i Poor: 
Roxbury | low strength. 
1 
1 
Важ: | 
Кохбигу--------- -----|Poor: 
| low strength. 
Li 
1 
Armo--------- ==) Poor: 
| low strength. 
U 
І 
Sa --------- iPoor: 
Saltine i low strength. 
1 
$ 
Та-------------------- iPoor: 
Timken | low strength, 
i shrink-swell, 
f thin layer. 
1 
1 
Tb--.------ ------------ i Poor: 
Tullv i low strength, 
{ shrink-swell. 
t 
' 
Ма-------------------- ІРооғ: 
Макееп thin 1ауег, 


LI 
Џ 
i low strength, 
| area reclaim. 
Ц 
1 


* Зее description of the map unit 


Sand Gravel Topsoil 


Unsuited: 
excess Ғіпез. 


Unsuited: 
excess fines. 


air: 
too clayey. 


Unsuited: Unsuited: Fair: 

excess fines. excess fines. too clayey. 
Unsuited: Unsuited: Good. 

excess fines. excess fines. 

Unsuited: Unsuited: Fair: 


n n a 
excess fines. excess fines. thin layer, 
a 


rea reclaim. 


ir: 


Poor: a 
thin layer. 


excess fines. 


air: 
thin layer, 
area reclaim. 


Unsuited: 
excess fines. 


Unsuited: Unsuited: Poor: 
thin layer. thin layer. area reclaim, 
large stones. 
Unsuited: Unsuited: Good. 
excess fines. excess fines. 
Unsuited: Unsuited: Poor: 


о 
excess fines, too clavev. 


Unsuited: 
excess fines. 


ог: 


Unsuited: o 
thin laver, 
a 

8 


excess fines. 
rea reclaim, 


lope. 

Unsuited: Unsuited: Good. 

excess fines. excess fines. 

Unsuited: Unsuited: Good. 

excess fines. excess fines. 

Poor: Poor: Fair: 

excess fines, excess fines, thin laver. 
Unsuited: Unsuited: Poor: 

excess fines. excess fines. excess salt. 
Unsuited: Unsuited: Poor: 

excess fines. excess fines. too clayey, 

area reclaim. 

Unsuited: Unsuited: Fair: 


n 
excess fines. excess fines. too clayey. 


air: 
thin layer, 
area reclaim. 


U Unsuited: 


excess fines. 


suited: 


i 
1 
1 
| 
1 
[ 
1 
1 
t 
О 
П 
[I 
4 
4 
1 
1 
4 
П 
i 
Н 
4 
1 
1 
1 
1 
1 
| 
1 
, 
U 
О 
, 
H 
1 
1 
р 
1 
1 
Н 
1 
1 
V 
1 
1 
1 
1 
1 
l 
L 
D 
l 
4 
H 
t 
l 
I 
1 
1 
1 
I 
1 
1 
| 
1 
1 
l 
| 
excess fines. | 
) 
| 
t 
^ 
1 
1 
1 
1 
1 
1 
! 
Ц 
1 
i 
t 
! 
! 
i 
1 
1 
1 
1 
! 
! 
t 
' 
1 
1 
! 
LI 
H 
1 
Ц 
1 
1 
Џ 
Ц 
1 
1 
1 
1 
1 
4 
п ! 
excess fines. i 
і 
Џ 
Ц 
1 
1 
1 


L 
% 
Џ 
1 
Ц 
i 
1 
l 
1 
Д 
, 
' 
1 
П 
1 
t 
, 
1 
р 
Н 
1 
1 
1 
' 
U 
1 
І 
4 
U 
' 
1 
1 
І 
1 
і 
1 
Ц 
П 
1 
U 
1 
П 
U 
П 
Ц 
П 
1 
l 
1 
1 
U 
| 
D 
П 
{ 
1 
l 
П 
U 
t 
Ц 
П 
t 
П 
I 
П 
1 
П 
1 
i 
П 
П 
П 
| 
t 
1 
Д 
Ц 
' 
1 
П 
U 
т 
І 
4 
1 
, 
1 
1 
i 
1 
Џ 
' 
1 
4 
U 
' 
' 
1 
Ц 
1 
1 
4 
4 
1 
1 
[| 
U 
1 
П 
t 
4 
I 
' 
1 
i 
' 
, 
U 
1 
1 
1 
1 
1 
1 
1 
t 
' 
1 
Џ 
3 
U 
, 
' 
4 
U 
1 
І 
П 
U 
1 
U 


for composition and behavior characteristics of the map unit. 


78 


TABLE 11.--МАТЕВ MANAGEMENT 


[Some terms that describe restrictive soil features are defined іп” the Glossary. 
that the soil was not evaluated] 


Soil name and 
map symbol 


ВЫ”; 


Нагпеу 


Но“: 
Нагпеу 


Corinth--------- 


Hd*, Не”; 
Harney 


1 

р Ропа 

| reservoir 
! агеаз 
Џ 
| 
1 


| Seepage 
1 
1 
! 
і 


| Зеераве- ------ 
( 
| 


| Зеераде------- 


1 

! 

| 

iDepth to rock, 
i slope. 
| 

| 

| Зеераве------- 
i 

| 

{Slope, 

| depth to rock 
| seepage. 

1 

1 

1 

П 

і 

1 


{Depth to rock 
4 

| 

iSlope, 

depth to rock 


iFavorable----- 
| 
iFavorable----- 
| 
iFavorable ----- 
і 
Ц 


i 
| Еауогар1е- ---= 


U 
|Ғауогаһ1е----- 
1 

1 

iSlope, 
depth to rock 


П 
'Еауогарђје----- 
Ц 

, 
iFavorable----- 
1 

| 

| Зеераве 


Depth to rock, 
| seepage. 

4 

i Seepage 
, 

U 


See footnote at end of table. 


% 
| 
1 
П 
! 
П 
1 


Embankments, 
dikes, and 
levees 


Seepage, 
piping. 


Favorable 


Favorable 


Thin laver, 
hard to pack. 


Favorable 


Thin layer---- 


Thin laver, 
hard to pack. 


Thin laver, 
hard to pack. 


Hard to pack 


iFavorable----- 


Hard to pack 


Hard to pack 


Hard to pack 


Thin layer, 
hard to pack. 


Hard to pack 


Hard to pack 


needed 


needed 


needed 


needed 


needed 


needed 


needed 


needed 


iSoil blowing--- 


1 
{Кауогабр1е------ 


iRooting depth, 
| slow intake, 
| droughty. 
1 
1 
| 


iFavorable 


iDroughty, 
rooting depth, 
slope. 


{Rooting depth, 
i percs slowly. 
h 


Ц 

|Кооб1пд depth, 
| slope, 

i peres slowly. 
i 


iPeres slowly, 
erodes еаз11у. 


|Регсз slowly--- 


iFavorable——— 
і 


1 

jRooting depth, 
i slope, 

i peres slowly. 
V 

Џ 


|Favorable 
1 


$ 

iPeres slowly, 

i erodes easily. 
і 

1 
iFavorable------ 
р 

1 

І 

1 

! 

1 


{Rooting depth 
Н 


р 
iFavorable------ 
1 
1 


SOIL SURVEV 


Absence of an entrv indicates 


1 

| Теггасез апа 
| diversions 
П 
U 


iSoil blowing, 
| too sandv. 


|Favorable------ 
1 
| 
iFavorable------ 


Depth to rock, 


1 
1 
! 
t 
41 
ре 
i peres slowlv. 
Н 

LI 


1 
1 
iFavorable------ 


iDepth to rock, 
large stones. 


Depth to rock, 
peres slowly. 


e 
percs slowly. 
Peres slowly--- 


! 

і 

1 

D 

i 

! 

i 

i 

i 

{Depth to rock, 
И 

| 

! 

i 

i 

! 

iNot needed 
р 

Џ 

1 


1 
iNot пеедед----- 
1 


iErodes easilv 
Н 
H 
1 
i 
|Егодез easily 
Н 


1 
IDepth to rock, 
peres slowly. 


iErodes easily 
4 


Ц 
iPercs slowly--- 
1 
iNot пеедед----- 


Depth to rock 


r—-—Z—-———0— 


1 

i Grassed 
! waterwavs 
Н 
Џ 


= ———————-- 


1 
Н 
1 
iFavorable. 
t 
' 


iFavorable. 
i 


Џ 
iSlope. 


Н 

Џ 

i 

! 
iSlope, 
i depth to rock, 
i peres slowlv. 
li 

LI 

LI 


iFavorable. 


Slope, 
depth to rock, 
d 


roughty. 


erodes easily. 


1 
depth to rock, 
erodes easily. 


! 

! 

і 

i 

! 

1 

V 

! 

1 

} 

iDepth to rock, 
! 

H 

1 

i 

! 

l 

| 

iPercs slowly, 
| erodes easily. 
+ 

П 
'Регсз slowly, 
erodes easilv. 


‘Erodes easily. 


Erodes easilv. 


rodes easilv. 


, 

i 

1 

1 

| 

ЈЕ 

| 

iDepth to rock, 
| erodes easily. 
1 

H 

1 

LI 

1 

} 

} 

П 

1 

i 


Erodes easilv. 


Регсз slowlv, 
erodes easilv. 


П 
iErodes easily. 


Depth to rock. 


iFavorable. 
1 
1 


MITCHELL COUNTV, KANSAS 


(Some terms that describe restrictive soil features are defined in the Glossarv. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


i 

Soil name and | 
тар svmbol 

Ц 

О 


Anselmo ! 
Н 

4 

Бека асады ! 
Агто р 


Ас-------------------- ! 
! 
! 
Ва“: ! 

Bogue---------------- i 


Bbt: 
Brownell 


Rock outcrop. 


срања ee sise seen H 
Corinth i 
Н 

1 

Сс-------------------- | 
+ 


Detroit i 
Н 

1 
На-------------------- ! 
Нагпеу i 
Н 


t 

Нева аи ЕЕ ze Ена i 
! 

i 

! 

јав дија аа a e zo ul ue e e t ' 


Corinth 


над»: 
Нагпеу 


See footnote аб end 


iSlight 


TABLE 12.--RECREATIONAL DEVELOPMENT 


Slight--------------- 


Moderate: 
slope. 


Moderate: 
slope, 
peres slowly, 
too clayey. 


Moderate: 
small stones. 


Moderate: 
slope. 


Slight 


Severe: 
floods. 


Slight 


Slight 


Slight 


СЕЕ 


Slight 


Slight 


of table. 


Moderate: 
slope. 


slope, 


I 

4 

1 

1 

' 

! 

! 
iModerate: 
Н 

1 

| too clayey. 
1 

1 

1 

1 

1 

1 


511Ңһіс--с54-------- 


1 
| 

! 

iModerate: 

i small stones. 
i 

| 

! 

! 


Slight----------- ---- 


Moderate: 
slope. 


ISlight 


iSlight 
Slight--------------- 


iSlight 


iSlight 


n 


iSlight 
р 


iSlight 


iModerate: 
| Slope. 
1 


| 
iModerate: 
| slope. 

l 


Severe: 
'slope. 


Severe: 
slope, 
too clayey. 


1 

l 

U 

H 

1 

| 

| 

l 

1 

l 

1 

1 

|| 

1 

1 

' 

| 
iModerate: 
| slope. 
11 
1 
1 
D 
V 
1 
1 
1 
; 
1 
| 
1 
П 
! 
1 
H 
1 


беуеге: 
slope, 
small stones. 


Moderate: 
slope, 
too clavev, 
depth to rock. 


1 
| 
Н 
! 
| 
iSevere; 
| slope. 
| 


\Slight 
1 


1 

iModerate: 

| too clayey. 
1 

1 
ISlight----.----------- 
M 

| 

iModerate: 


| slope. 
Н 
U 


iModerate: 

| slope, 

i too clayey.: 

1 

2 

iModerate: 

| slope, 

i depth to rock. 
Ц 

| 


iModerate: 
| Slope. 

1 

р 
iModerate: 
Slope. 


iModerate: 

i Slope, 

І too clayey. 
Н 

i 


Paths and trails 


Moderate: 
too clayey. 


Moderate: 
small stones. 


Slight. 


Slight. 


H 
1 
1 
1 
4 
Џ 
Ц 
1 
, 
П 
1 
1 
Li 
О 
i 
1 
4 
1 
4 
1 
LI 
' 
1 
1 
i 
р 
1 
1 
LI 
1 
| 
!Slight. 
Ц 
1 
Li 
L 
| 
| 
1 
LI 
1 
! 
! 
1 
Li 
О 
| 
Џ 
LI 
1 
! 
1 
l 
1 
1 
i 
1 
1 
1 
H 
1 
4 


H 
iSlight. 
1 


i 
iSlight. 
| 
Ц 
П 


i 
iSlight. 
! 
! 


Slight. 
Slight. 
Slight. 
Slight. 
Slight. 


Slight. 


i 
1 
t 
U 
l 
H 
l 
1 
П 
І 
[ 
1 
П 
1 
П 
1 
П 
р 
1 
1 
i 
1 
П 
' 
f 
1 
, 
D 
i 
1 
4 
І 
[ 
Џ 
1 
1 
1 
l 
П 
І 
1 
l 
П 
1 
П 
1 
| 
l 
' 
1 
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See text for definitions of 
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Soil name and 
map svmbol 


Let: 
Lancaster 


Hedville 


Roxburv 


Rb, 
Кохђигу 


Wakeen 


TABLE 11.--МАТЕЯ MANAGEMENT- 
RE EN II REM ES APE ENS 
! Ропа i Embankments, | Drainage 
i reservoir | dikes, and 
| агеаз | levees | 
| Е ИА 
Н l 1 
U Џ 1 
| | i 
iSlope, iThin laver----iNot needed----- 
| depth to rock! | 
{ seepage. | ! 
! ! | 
iSlope, (Thin 1ауег----|Моб needed----- 
| depth to госк! i 
i і ! 
| i i 
iSeepage------- |Ріріпд-------- {Моб needed----- 
1 1 ^ 
| | | 
iSeepage------- |Piping-------- Моб needed----- 
П i 1 
| | | 
iFavorable----- {Нага to pack iNot needed----- 
1 1 H 
1 1 1 
i ! ! 
iSlope, iThin layer----iNot needed----- 
| depth to rocki i 
1 i 
| | | 
|5еераде------- iFavorable----- {Моё needed----- 
1 1 Н 
| | | 
|Зеераде------- iIFavorable----- iNot needed----- 
LI H 
| | | 
1 1 1 
| i ! 
|беераде- ------ iFavorable----- INot пеедед----- 
, M 
1 П ! 
| Зеераяе- ------ |Favorable----- iNot needed----- 
t l 
! Ц 
| Зеераве- ------ iWetness, iPercs slowly, 
! i excess salt. | floods, 
i H | frost action. 
i i i 
iSlope, iThin layer, iNot needed----- 
| depth to rocki hard to pack.i 
i } ! 
i | i 
"Еауогар1е----- iHard to pack iNot needed----- 
| | 
iDepth to rock {Thin laver--—iNot needed----- 
1 
1 
l 
U 


1 
U 
1 
1 
! 
| 
1 
Д 
4 


SOIL SURVEV 


-Continued 

A A a mens Te ENT CAES Жазы 
i Irrigation i Terraces and i Grassed 

i i diversions i waterways 
ie et а А шыс шг, 
| 

ISlope, Depth to rock Depth to rock. 


rooting depth. 


Шағде stones, 
| droughty, 
rooting depth. 


Depth to rock 


|Favorable------ INot needed----- i 
1 4 4 
| | 
|Floods--------- iNot needed----- H 
т Н Н 
| | | 
iPercs slowly, iNot needed----- i 
{ slow intake. | ! 
1 % 1 
1 V U 
i Droughtv, iSlope, ! 
| rooting depth,i depth to госк.! 
| slope. ! i 
i } H 
iFavorable------ iNot needed----- | 
1 M Н 
| | i 
|Floods--------- INot needed----- i 
4, Н 1 
| | ! 
i ! ! 
iFloods--------- iNot needed----- i 
4 % 1 
1 U і 
|Ғауогаб1е------ ІҒауоға51е------ i 
4 1 LI 
1 ' 1 
iWetness, {Моё needed----- ! 
i peres slowlv, 
| excess salt. 
1 
1 
iDroughty, Depth to rock, 
slow intake, peres slowly. 


| 
| peres slowly. 
1 

| 
р 


Percs slowlv, Percs slowly--- 


i erodes easily. 
1 
1 


{Rooting depth 


Depth to rock, 


erodes easilv.i 


U 
1 
‘ 
1 
i 
, 
L 
П 
l 
П 
U 
П 
1 
1 
U 
l 
U 
' 
Ц 
1 
1 
[ 
1 
П 
П 1 
1 П 
1 1 


Slope, 
droughtv, 
rooting depth, 


Егодез easily, 


Erodes easily. 


Percs slowly. 


droughty, 
rooting depth. 


Erodes easily. 


Erodes easily. 


Erodes easily. 
Favorable. 


Excess salt, 
percs slowly. 


Slope, 
droughty, 
rooting depth. 


Erodes easily, 
peres slowly. 


Depth to госк, 
erodes easilv. 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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Soil name and 


map symbol 


Lat: 


Let: 


Lancaster--------- 


Hedville---------- 


McCook 


Ма----------------- 


New Cambria 


Roxbury 


RD 


Roxbury 


Roxbury 


Rat: 


Roxbury----------- 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


iSevere: 
f'loods. 


ISlight------------ 


iModerate: 
{ slope. 

Н 

1 

iSevere: 

depth to rock. 


П 
1 
1 
% 
П 
1 
1 


О 
| Зеуеге: 
| floods. 


n 
1 


iSevere: 

| floods. 
1 

1 

iSevere: 

{ floods. 


iSevere: 
floods. 


| Зеуеге: 
| floods. 


iSevere: 
і floods. 
і 
| 
| Зеуеге: 
i floods, 


ISlight------------ 


| Зеуеге: 
depth to rock. 


See footnote at end of table. 


ISlight------------ 


Slight------------ 


Slight------------ 


Moderate: 
slope. 


Moderate: 
slope, 
large stones. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
floods. 


Severe: 
slope. 


Slight------------ 


Moderate: 
floods. 


Moderate: 
floods. 


Slight------------ 


Slight------------ 


Moderate: 
floods, 
wetness. 


Moderate: 
too clayey, 
slope. 


Slight------------ 


iModerate: 
slope, 
too clayey. 


iModerate: 
slope, 
depth to rock. 


(Moderate: 
slope. 


Severe: 
slope. 


Severe: 
Slope, 
depth to rock, 
large stones. 


{Slight------------ 
Ц 


jModerate: 
floods. 


slope, 


iModerate: 
i floods. 


iModerate: 
slope. 

Severe: 

floods. 


+ 
U 
і 
1 
| 
1 
і 
Џ 
i 
i 
| Зеуеге: 

| slope, 

} too clayey, 

| depth to rock. 
! 

1 

iModerate: 

i slope. 

| 

1 


iSlight-- 


1 
1 
| 
iSlight. 
р 
р 
р 
| 
iSlight. 
Slight. 


Slight. 


Slight. 


Severe: 
large stones. 


iSlight. 
' 


Slight. 


Moderate: 


o 
too clavev. 


too clavev, 
floods. 


Moderate: 


l 
1 
1 
1 
1 
t 
| 
1 
! 
| 
| 
iModerate: 
1 
1 
|| 
I 
і 
H 
t 
i slope. 
! 
| 
1 


iSlight. 


floods. 


Moderate: 
too clayey. 


81 


82 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


4 


T | ро алшы иш 
5011 папе апа i Camp areas ! Р1сп1с агеаз H Plavgrounds H 
map svmbol i i | i 
1 р 1 , 
| вен 
Li 1 t U 
i ! ! i 
Ма-------------------- iSlight--------------- iSlight--------------- iModerate: iSlight 
Wakeen i | slope, 


4 
1 1 4 U 
} i | depth to rock. ! 
П 1 1 Li 
1 П 1 U 


SOIL SURVEV 


Paths and trails 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS 


al as habitat for-- 


A À——— 


Poten 


T 
1 


ents 
р 


Absence of ап entrv іпдісабев that the 


(See text for definitions of "good," "fair," "poor," and "very poor." 
8011 was not rated] 


Soil name and 


9 
£o 
СКИ 
an 
Qa 
5675 . . . . . . 
се о L + га ы ы 
са | о kal kal o cA © 
ez о т Ф о G o 
D Le в. а. о. a. 
co ~ к L L ы ы 
= о о о о о о 
се о о о о о о 
== а. о. о, о. a a 
ĦU 
дч > > > > > > 
же L ~ ы [9 L L 
= Ф Ф Ф Ф Ф Ф 
> > > > > > 
о Ф 
=> 
са 
чч 
со 
о о о ы ы о [9 
с о о ka o o я 
оз о о kl о о Ф 
о о Le а. о ĠA 
= 
оса . . . . 
Aon ы + ы ы 
Aap Ф љо mo » © ы -0 > 
om & о LO “о о “о ы 
сеа on Фо Фа о о о. Ф 
ол > = = а. > > 
о 
со . . 
ор | к ы 
asc »O t ы љо ы > 
20 о о о со о ~ 
о oa о о wa о Ф 
za > о. о. = а- > 
n 
a 
3 o га = > ra = 
ы о - bal o A о 
= о U kl o в о 
ui e LA ta а. ta. а. 
т 
3 
от 
офа 
"ос 
ADO 
тоц о о о “ о ы 
са о о о о о - 
Ф о о о о о c 
= о с о а. о in 
о а 
Ф Ф 
out 
nos o о “ L 9 ы 
C c о o o A = о A 
L Фф о о © c o а 
о ~ о о п. ш. с ~ 
о 
con 
ті Фо. 
оло 
L L 
ооо t£ L L - [9 L 
= рең ч о о A о 
с с G о о т о 
LA ta а. 2. ш. n. 
П U 1 Д [ U 
1 LI у t Ц ! 
Џ Ц Ц t LI 1 
| LI t t 1 ! 
4 [ ' О ' U 
4 1 1 1 LI LI 1 
о ' 1 1 П [| I 
2 [ П Ц 1 1 t 
Е ' П , , 4 1 
>» 1 Џ LI 1 1 t 
а l ! U 1 1 mA 
ro ! U 1 [| 4 
a pe U ' % ! Ф 
т” Pm 1 1 Ф Ц ża. 
Е то то го 5 о 3 
pa LÉ ТЕ ++ w Е IE 
іс 1 L LIN жо с ж l 
um. Om о а < am 
< = < са са 


Роог. 
Good. 
Good. 
Poor. 
Poor. 
Poor. 
Poor. 


П 
1 
1 
Џ 
1 
[ 
1 

1 

i 

1 

1 
1 
1 
1 
1 
1 
П 
, 
i 
1 
l 

І 

П 
1 
П 
U 
i 
D 
П 
р 
П 
Џ 
П 
D 
П 
Џ 
П 
1 
П 
1 
П 
! 
П 
П 
П 
Џ 
1 
1 


Уегу роог 
Уегу роог 


Fair 
Poor 
Poor 


iVery poor 
Good 


n 
U 
П 
l 
П 
Ц 


Cb-------------iFair 
Corinth-----------|Fair 


Corinth 


Rock outcrop. 
Harney------------|Fair 


Detroit 
Harney 
Harney 


Сс-----------------!Сооа 
Crete 


ра----------------- 1 Good 

На- ----------------!боо4 
Н 

Нр----------------- | Good 
| 


Са, 
Не“ 


ы ы о ш 
о бај о ч 
о а) о су 
о. и о и 

ы ы 

о о 

о о 

a а. 
~ “ > > 
о о “ ы 
о о т o 
а. а. > > 
L t = t£ 
kal Ба) о A 
G с о сі 
п, а. о u 


= ы 
о L L >» о > 
о о о шо ы 
а. о о oa vo 
с а. > > 
ы ы о ы 
о kal о 4 
о a о kud 
a - о LA 
L ы о > 
bal kal о bal 
c b о с 
tu ta о in 
о то то то 
о о о о 
о о о o 
e о о о 
kal ы о L 
ча о - 
© (U © % 
н. в. о EA 
4 Li 1 1 
1 4 LI LI 
1 ! [| ! 
1 ! П ! 
1 LI Џ 1 
% 1 ' , 
Li LI LI LI 
' 1 ' LI 
1 LI 1 t 
1 U U L 
..1 1 1 Ф 
ж | 4 1 ә 
Ф > 1 1 т 
то о 1 Ку 
= o2 ro o 
- t с FE es с 
ж G Ф го * а 
DI = tu = о 
= x= 3 


Fair. 


Very poor 


Armo--------------jFair 


Fair. 


П 
1 
' 
1 
1 
1 
П 
1 
П 
І 
1 
І 
' 
Џ 
1 
1 
1 
i 
1 
Ц 
Д 
1 
Д 
' 
1 
Џ 


Мегу роог 


4 
1 
1 
1 
1 
U 
' 
Ц 
1 
1 
1 
1 
1 
1 
, 
р 
, 
П 
! 
U 
Н 
1 
1 
І 
1 
U 
П 
U 
1 
І 
' 
' 
1 
Ц 
n 
1 
Д 
! 
П 
l 
П 
1 
' 
І 
U 
) 
1 
1 
П 
Џ 
1 
1 
1 
| 
1 
1 
П 
1 
П 
l 
l 
1 
1 
Џ 
П 
1 
Ц 
' 
' 
Ц 
1 
Ц 
1 
Ц 
1 
1 
1 
' 


1 

1 

| 

1 
-iFair 

! 

! 


Lancaster-------- 


Let 


See footnote at end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


or-- 


otential as habitat 


1 


5 


at elemen 


or hab 


ee а 
D 


ини nc 
1 U 


Soil name and 


о 
с Ф 
Ge 
an 
od 
wo . . . 
се L ә = 
ај о о = 
ex о о a 
n. о La 
оф L ы 
се о о 
Gu o o 
ad а a 
о 
oa >» > [3 
Lon ы ы A 
= Ф Ф а 
> > ч. 
oo 
со 
Gu 
drt 
cv 
oua L = о 
Ot о о о 
oz © о о 
о. © о 
= 
Onn . . 
ох ы га 
avo љо DO L 
боор һо со ~ 
£ze Фа Фа. o 
a = > LA 
о 
cn . 
G ы га 
ac ВО О L 
20 о LO 4 
od фа oun (U 
жа > > w 
n 
2 
5 ы с L 
ы о © ч 
= о о © 
оз а. о tu 
n 
3 
on 
Door 
aoc 
час 
modo к о ы 
са [2] о = 
Ф о о ae 
с а. © п. 


| Сгаззез | 
апа 
i Једите 3! 


о ~ 
con о 
=" Фа о 
оло о. 
~ ~ 
осо > о D 
с ы о о 
с Ф о о 
> о e 
t 1 ' 
' t ! 
! 1 t 
Li t , 
О 1 t 
a Li 1 t 
о t 1 Li 
а 1 1 toa 
Е Ц П bw 
> LI П г 
n v 1 го 
r3 LI LE 
a a ДЕС (с 
G kal A © £go 
Е > ко т 
К; о = 
ж D EIS - Ф 
ош о 5 с =. 
о = = 


Roxbury 


. . . . 
ы ы ш ы 
о ра] ++ =“ 
© ku ku m 
а. ы. - - 
L 

© 

о 

a 

> ы ~ ~ 
L © о о 
o o o o 
> а. n. а. 
LA T L © 
kal о ті bad 
kol о а (g 
be © te - 

ы 
>» © ы ы i 
LO = = а 
Фа kul @ т” 
> LA La LA 
L 

љо t L L 
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L L га L 
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o «e a © 
а. LA La tu 
LA T La ы 
~ о kal Ti 
m o a ау 
ta. о in LA 
1. бој © © 
bal o Кај ті 
© о @ с 
ta. [S] б. Ки 
ra = [9 [2 
o o o ті 
о о о kul 
а. о n. и, 
' ' 1 , 
1 4 1 1 
1 4 LI Џ 
1 ' 1 і 
1 LI Џ 1 
1 ! ' } 
1 ' 1 U 
1 4 1 4 
1 LI 1 LI 
1 t 1 1 
1 t 1 ' 
LI | ~ | > , 
"с tk ғ. ' 
“о is 1 5 ' 
га ta а ! 
1 © I x Ix t 
In to 1 © , 
oz б се neu o 
z a a e 


Rd*: 


ы + 
ча 
х с 
L ш 
ы 

о 

о 

а 

ы > 
о L 
о Ф 
а. > 
L о 
ч o 
с о 
L о 
“> 
жо 
o o 
ш = 
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о о 
о о 
а а. 
ы ы 
= = 
œ «c 
LA ta 
“ с 
H o 
a о 
“ о 
L 9 
+ о 
a о 
ы о 
L U 
= о 
с о 
LA о 
! Ц 

' t 

, П 

U , 

, i 

U t 

t ' 

U : 

1 П 

U 4 

U Д 

> l 
> 1 
3 1 
2 о 
ж Е 
о ы 
E a 


За-----------------|Роог 


Saltine 


Ta-----------------|Very poor 


Timken 


Tb-----------------|Fair 


Tully 


Ма----------------. H Fair 
Wakeen 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


Absence of an entry indicates that data were not estimated) 


> means more than, 


(The svmbol < means less than; 
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TABLE 16.--SOIL AND WATER FEATURES 
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% See description of the map unit for composition and behavior characteristics of the map unit. 
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SOIL SURVEY 


TABLE 17.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Coarse-loamy, mixed, mesic Туріс Haplustolls 

Fine-loamy, mixed, mesic Entic Haplustolls 

Very-fine, montmorillonitic, mesic Udorthentic Pellusterts 
Loamv-skeletal, carbonatic, mesic Entic Haplustolls 

Fine, mixed, mesic Typic Ustochrepts 

Fine, montmorillonitic, mesic Pachic Argiustolls 

Fine, montmorillonitic, mesic Pachic Argiustolls 

Fine, montmorillonitic, mesic Typic Argiustolls 

Loamy, mixed, mesic Lithic Haplustolls 

Fine-siltv, mixed, mesic Cumulic Haplustolls 

Fine-loamy, mixed, mesic Udic Argiustolls 

Coarse-silty, mixed, mesic Fluventic Haplustolls 

Fine, montmorillonitic, mesic Туріс Argiustolls 

Fine, montmorillonitic, mesic Cumulic Haplustolls 

Loamy, carbonatic, mesic, shallow Entic Haplustolls 
Fine-silty, mixed, mesic Cumulic Haplustolls 

Fine-silty, mixed, mesic Typic Halaquepts 

Clayey, montmorillonitic, nonacid, mesic, shallow Typic Ustorthents 
Fine, mixed, mesic Pachic Argiustolls 

Fine-silty, carbonatic, mesic Entic Haplustolls 
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| Each area outlined оп this map consists of 
| more than one kind of soil. The map is thus 


meant for general planning rather than a basis 
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U. 5. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
KANSAS AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
MITCHELL COUNTV. KANSAS 


Scale 1:190.080 
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SOIL LEGEND' 


EE Harney—Corinth association: Deep and moderately deep, nearly level 
to strongly sloping, well drained loamy soils on uplands 


Roxbury-Hord-New Cambria association: Deep, nearly us. well 
drained and moderately well drained loamy and clayey soils 
terraces and flood plains 

ЕСЕ Нагпеу-Сге(е association: Deep, пеапу level to moderatelv sloping, 
well drained and moderatelv well drained loamv soils on uplands 
Harney—Nibson—Roxbury association: Deep and shallow, nearly level 
to steep, well drained and somewhat excessively drained loamy soils 
on uplands and flood plains 
Bogue- Brownell-Harney association: Moderately deep and deep, 
gently sloping to steep, moderately well drained and well drained 

clayey and loamy 50115 on uplands 

Lancaster- Tully- Armo association: Moderately deep and deep, 


moderately sloping and strongly sloping, well drained loamy soils 
on foot slopes and uplands 


* Texture terms in these descriptive headings refer to the Surface 
layer of the major 50115 in each association. 
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Original text from each individual map sheet 
read: 

This map is compiled on 1976 aerial photography by the U.S. 
Department of Agriculture, Soil Conservation Service and co- 
operating agencies. Coordinate grid ticks and land division 
corners, if shown, are approximatelv positioned. 


[= 
B 


RE 


2 L EROS Г 
ND) SE 
4 à 


ПЕ 
ET 


кше 
"ЕГІС 


D 
gr: 


m A 


BF BP 


| LINCOLN | | | COUNTY ! SECTIONALIZED 


| [5]5[5]з]2]1] 
В. 10 W. R.9 W. R. 8 М. RAM о SERRE 


(22/23 /24 
29| 28] 27|26| 25 
34|35|36 


U. 5. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE MITCHELL COUNTV, KANSAS KANSAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 


Minor civil division 


Reservation (national forest or park, 


state forest or park, 
and large airport) 


Land grant 
Limit of soil survev (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 


cemeterv, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

Divided (median shown 

if scale permits) 

Other roads 

Trail 
ROAD EMBLEMS 8 DESIGNATIONS 

Interstate 

Federal 

State 

Countv, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


l Davis Airstrip Н + | 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, singie line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SVMBOLS FOR 
SOIL SURVEV 


SOIL DELINEATIONS AND SVMBOLS 
ESCARPMENTS 
Bedrock MTL 


(points down slope) 
Other than bedrock —€—— 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non $01 areas 
Prominent hill ог peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Borrow area up to 5 acres in size 


SYMBOL 


SOIL LEGEND 


NAME 


Anselmo sandy loam. | to 4 percent slopes 

Armo loam 3 to 7 percent slopes 

Armo loam. 7 to 15 percent slopes 

Bogue-Armo complex. 3 to 15 percent slopes 
Brownell-Rock outcrop complex. 3 to 30 percent slopes 
Corinth silty clay loam 3 to 7 percent slopes 

Corinth silty clay loam. 7 to 15 percent slopes 

Crete silt юат 

Detroit silty clay loam 

Harney silt loam 0 to | percent slopes 

Harney silt loam 1 to 3 percent slopes 

Harney-Corinth silty clay юату 3 to 8 percent slopes. eroded 
Harney-Mento silt юат 2 to 6 percent slopes 
Harney-Mento silty clay loams 3 to 7 percent slopes. eroded 
Hord silt loam 

Lancaster-Armo юат». 3 to 7 percent slopes 
Lancaster-Hedville complex. 3 to 20 percent slopes 
McCook silt loam 

McCook silt loam. occasionally flooded 

New Cambria silty clay 

New Cambria silty clay. frequently flooded 

Nibson sosis. 3 to 30 percent slopes 

Roxbury silt loam 

Roxbury silt loam channeled 

Roxbury silt loam. occasionally flooded 

Roxbury-Armo complex. 0 to 3 percent slopes 

Saltine silt loam 

Timken clay. 3 to 20 percent slopes 

Tully silty clay loam. 3 to 7 percent slopes 

Wakeen silt loam. 3 to 7 percent slopes 
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